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There were several staff changes and new appointments during the year. 
First, following Miss Gill's departure at the end of 1964, Mrs. E. D. Kemp, 
who had previously served as Secretary to EAFFRO during 1960-62, was 
appointed Temporary Secretary, however, Mrs. Kemp resigned on the 
28th February in order to proceed on overseas leave. Miss Z. Khamis was then 
appointed Secretary on temporary terms from the 25th February and on 
26th July was offered, and accepted a contract appointment in this post. With 
her appointment on a full-time basis an attempt has been made to catch up 
with the back-log of routine work of classification and filing in the library which 
had accumulated earlier in the year. 
Secondly, the Director, Mr. P. B. N. Jackson completed his two-year period 
of secondment from Northern Rhodesia (Zambia) and proceeded on vacation 
leave on the 16th February. The substantive post of Director thus fell vacant 
on the 14th June at the termination of Mr. Jackson's leave, and the post was 
advertised in the EACSO Gazette of 31st July, but no appointment had been 
made by the end of 1965. In the interim period Mr. M. J. Mann was appointed 
Acting Director, with effect from the 15th February until his departure on 
overseas leave on the 16th September, and M r. R. L. Welcomme took over 
responsibility as Officer-in-Charge of EAFFRO from the 17th September until 
Mr. Mann's return in January 1966. 
On the 16th March, Mr. G. E. B. Kitaka was recruited from Makerere 
University College in the post of Research Officer (Trainee), but on the 10th 
August he returned to Makerere to commence a post-graduate course on "The 
principles of tropical limnology", which will lead him to an M.Sc. degree. 
Mr. J. lukabyo, an undergraduate zoologist from Makerere, was employed as 
a vacation student at EAFFRO between March and June, and Mr. A. Omar 
(undergraduate zoologist) and Mr. M. B. L. Ngatunga (undergraduate economist) 
worked at the laboratory during December 1965 and January 1966. 
. . w  
M r .  J .  M w a n j a  w a s  a p p o i n t e d  L a b o r a t o r y  T e c h n i c i a n  ( T r a i n e e )  o n  t h e  1 4 t h  
J u n e ,  t h u s  f i l l i n g  a  l o n g  s t a n d i n g  v a c a n c y  i n  t h i s  p o s t  o n  t h e  e s t a b l i s h m e n t  o f  
E A F F R O ,  a n d  h e  w a s  s c h e d u l e d  t o  p r o c e e d  t o  t h e  U g a n d a  T e c h n i c a l  C o l l e g e  
e a r l y  i n  1 9 6 6  i n  o r d e r  t o  c o m p l e t e  t h e  f i n a l  t e r m s  o f  t h e  A d v a n c e d  S c i e n c e  
L a b o r a t o r y  T e c h n i c i a n ' s  c o u r s e .  
M r .  R .  L .  W e l c o m m e  l e f t  E a s t  A f r i c a  o n  v a c a t i o n  l e a v e  o n  t h e  1 5 t h  D e c e m b e r  
1 9 6 4  b u t  r e t u r n e d  f o r  a  f u r t h e r  t o u r  o f  s e r v i c e  o n  t h e  9 t h  A p r i l  1 9 6 5 .  S i m i l a r l y  
M r .  M .  J .  M a n n  a n d  D r .  1 .  M .  G e e  p r o c e e d e d  o n  o v e r s e a s  l e a v e  o n  t h e  1 6 t h  
S e p t e m b e r ,  b u t  b o t h  o f f i c e r s  w e r e  s c h e d u l e d  t o  r e t u r n  f o r  a  f u r t h e r  t o u r  o f  
s e r v i c e  d u r i n g  J a n u a r y  1 9 6 6 .  M r .  M .  P .  G i l b e r t  a l s o  d e p a r t e d  o n  o v e r s e a s  l e a v e  
o n  t h e  I  l t h  N o v e m b e r  a n d  i s  e x p e c t e d  t o  r e t u r n  t o  E a s t  A f r i c a  i n  M a r c h  1 9 6 6 .  
T h e  A c c o u n t i n g  A s s i s t a n t ,  M r .  A .  F .  N .  C o u t i n h o ,  p r o c e e d e d  o n  v a c a t i o n  
l e a v e  t o  I n d i a  o n  t h e  1 s t  A p r i l  a n d  o n  h i s  r e t u r n  w a s  p o s t e d  t o  N a i r o b i  b u t  h i s  
r e p l a c e m e n t  f r o m  t h e  A c c o u n t a n t  G e n e r a l ' s  o f f i c e ,  N a i r o b i ,  M r .  S .  K i r a n g w a ,  
w a s  t r a n s f e r r e d  t o  J i n j a  o n  t h e  1 s t  M a r c h .  
A m o n g s t  t h e  j u n i o r  s t a f f ,  t h e  p o s t  o f  S e n i o r  C o x s w a i n  r e m a i n e d  v a c a n t  o w i n g  
t o  t h e  d i f f i c u l t y  o f  r e c r u i t i n g  a  s u i t a b l y  q u a l i f i e d  p e r s o n  i n  t h e  U g a n d a  a r e a .  
R e p r e s e n t a t i o n s  w e r e  a l s o  m a d e  i n  o r d e r  t o  r e c r u i t  a  S t o r e k e e p e r  t o  t h e  
O r g a n i z a t i o n  t o  f i l l  a n  i m p o r t a n t  v a c a n c y  o n  t h e  e s t a b l i s h m e n t  c r e a t e d  i n  p a r t  
b y  t h e  a b o l i t i o n  o f  t h e  p o s t  o f  F i e l d  O f f i c e r ,  a n d  i n  p a r t  b y  a  l a r g e  w o r k i n g  
c o m p l e m e n t  o f  n i n e  s e n i o r  s t a f f  a t  t h e  L a b o r a t o r y  d u r i n g  t h e  y e a r .  F u r t h e r m o r e  
i t  i s  a n t i c i p a t e d  t h a t  t h e  i m p l e m e n t a t i o n  o f  t h e  L a k e  V i c t o r i a  F i s h e r i e s  R e s e a r c h  
P r o j e c t  f o r  w h o s e  s t o r e s  a n d  v e h i c l e s  E A F F R O  a r e  r e s p o n s i b l e ,  w i l l  p u t  a n  e v e n  
g r e a t e r  b u r d e n  o n  t h e  s i n g l e  p o s t  o f  A c c o u n t a n t ,  p r e s e n t l y  r e s p o n s i b l e  f o r  s t o r e s ,  
a c c o u n t s  a n d  a d m i n i s t r a t i o n  a t  E A F F R O .  
A t  t h e  c o n c l u s i o n  o f  1 9 6 5  t h e r e  w e r e  t w o  o u t s t a n d i n g  v a c a n c i e s  o n  t h e  s e n i o r  
e s t a b l i s h m e n t  a t  E A F F R O ,  v i z . ,  D i r e c t o r ,  a n d  o n e  R e s e a r c h  O f f i c e r ,  h o w e v e r  
t h e  p o s t s  h a d  b e e n  a d v e r t i s e d ,  c a n d i d a t e s  i n t e r v i e w e d  a n d  a p p o i n t m e n t s  t o  b o t h  
p o s t s  a r e  e x p e c t e d  e a r l y  i n  1 9 6 6 .  
L A U N C H E S  A N D  V E H I C L E S  
D u r i n g  1 9 6 5  t h e  o v e r a l l  t r a n s p o r t  f a c i l i t i e s  a t  E A F F R O  h a v e  i m p r o v e d  
s l i g h t l y  o v e r  t h e  p r e v i o u s  y e a r .  T h e  o r i g i n a l  B e d f o r d  p i c k - u p  p u c h a s e d  i n  A p r i l  
1 9 5 5  c o n t i n u e s  t o  r u n  s a t i s f a c t o r i l y  a n d  c o v e r e d  1 , 7 J 0  m i l e s  d u r i n g  t h e  y e a r ,  a n d  
t h e  o l d  L a n d - R o v e r  s t a t i o n - w a g o n  t r a n s f e r r e d  f r o m  E A A F R O ,  S e r e r e ,  w i t h  a  
r e c o r d e d  s e r v i c e  o f  s o m e  7 7 , 0 0 0  m i l e s  h a s  b e e n  o v e r h a u l e d  b y  E A F F R O  s t a f f  
a n d  i s  n o w  s u i t a b l e  f o r  l i m i t e d  s a f a r i s ,  w h i c h  t o t a l l e d  2 , 4 0 2  m i l e s  i n  t h e  J i n j a  
a r e a  d u r i n g  1 9 6 5 .  T h e  n e w  l o n g - w h e e l b a s e  L a n d - R o v e r  p u r c h a s e d  b y  t h e  O r g a n i ­
z a t i o n  i n  O c t o b e r  1 9 6 4  r u n s  s a t i s f a c t o r i l y  a n d  h a s  n o w  b e e n  f i t t e d  w i t h  a  f r o n t  
m e c h a n i c a l  w i n c h .  D u r i n g  t h e  y e a r  t h i s  v e h i c l e  h a s  c o v e r e d  8 , 7 0 0  m i l e s  o n  
s a f a r i  d u t y  t h r o u g h o u t  E a s t  A f r i c a .  
O n  t h e  l a k e  t h e  l a r g e r  v e s s e l  ( N o .  I  l a u n c h )  r a n  s i x t y - t w o  h o u r s  o n  d u t y ,  b u t  
w i t h  i n c r e a s i n g  a g e  t h e  r e p a i r s  r e q u i r e d  a n n u a l l y  a r e  b e c o m i n g  m o r e  c o n s i d e r a b l e  
a n d  t h e  d i f f i c u l t y  o f  o b t a i n i n g  s u i t a b l e  s p a r e  p a r t s  i n  E a s t  A f r i c a ,  h a s  c a u s e d  
s e r i o u s  d e l a y s  i n  t h e  r e s e a r c h  p r o g r a m m e .  T h e  h u l l  h a s  u n d e r g o n e  s e v e r a l  m a j o r  
r e c o n s t r u c t i o n s  a n d  t h i s  y e a r  t h e  w h o l e  s t e r n  t r a n s o m  w a s  r e b u i l t ;  i t  i s  o b v i o u s  
t h a t  t h i s  v e s s e l  b u i l t  i n  1 9 3 7  a n d  w h i c h  h a s  g i v e n  c o n s i d e r a b l e  s e r v i c e  t o  t h e  
O r g a n i z a t i o n ,  w i l l  h a v e  t o  b e  r e p l a c e d  w i t h i n  a  f e w  y e a r s .  
T h e  s e c o n d  m o t o r  v e s s e l  ( N o .  2  l a u n c h )  h a s  b e e n  o v e r h a u l e d  a n d  r e b u i l t  i n  
a  m o r e  s e a w o r t h y  s t y l e  b y  t h e  s t a f f  o f  E A F F R O ,  t h u s  e n a b l i n g  e x p e r i m e n t a l  
f i s h i n g  t e c h n i q u e s  t o  b e  c a r r i e d  o u t  m o r e  c o n v e n i e n t l y  a n d  e f f i c i e n t l y .  D u r i n g  
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the course of the year this vessel ran some ninety-five hours in the Jinja area, 
and together with the road trailer completed the previous year was ready for 
transfer to other lakes in East Africa as required. 
In exchange for minor repairs and facilities provided at Jinja EAFFRO has 
had, through the courtesy of the Zoology Department, Makerere University 
College, the use of a small launch suitable for the frequent limited safaris under­
taken within Napoleon Gulf. The four smaller aluminium dinghies show signs 
of the wear and tear of their transport and hard use in difficult conditions on the 
Tana River and Lake Kitangiri. 
BUILDINGS AND EQUIPMENT 
Early in the year the contract for the rewiring of the laboratory, aquarium 
and workshop was completed bringing the standard of electrical fittings into 
accord with modern safety regulations, and also certain minor electrical 
repairs were carried out on the Organization's staff houses in order to conform 
with the necessary standards. Similarly the retiling of two houses and appropriate 
quarters completed in 1964 was supplemented by minor roofing repairs to the 
other six houses and the laboratory during 1965. 
Also completed during the latter part of the 1964/65 financial year was the 
extension of the workshop building planned to provide adequate covered working 
space for the repair and maintenance of the vessels and vehicles, together with 
a fuel store for inflammable items and one additional garage providing storage 
space for fishing gear that was previously housed in rented buildings on the 
lake shore which were submerged by the recent rise in lake level. 
The construction, under contract, of the fourteen residential flats for junior 
staff at Magwa, Jinja, was begun in late 1964 but was completed by July 1965; 
occupation permits were obtained and the quarters were occupied immediately. 
The provision of this accommodation has enabled the Organization to terminate 
the lease of waterside quarters at the pier which were rendered uninhabitable 
by severe flooding. 
Under an extension of contract which opened in May 1965 building was 
started on the new laboratory extension planned to house the staff of the U.N. 
Development Programme - -(Special Fund) Project and additional EAFFRO 
counterpart personnel. The matching grant provided by the Government of 
the United Kingdom towards the cost of this construction has enabled a full 
range of accommodation to be provided, including a darkroom, four laboratories, 
an experimental area and five offices. By September the contractor had completed 
the shell of the building and was preparing to install water, electricity and drainage 
services; at the end of 1965 benches and fittings had been installed and EAFFRO 
staff were preparing to fit out the accommodation with furniture, shelving, 
cupboards, etc., as required. 
The maintenance of the abnormally high level of Lake Victoria since 1962 
has resulted in the slipway, owned by the Organization and essential to the 
repairs and maintenance of the launches, becoming unserviceable. During the 
slight fall in lake level which occurred in June-October minor repairs were under­
taken to the slip and winch, but major repairs will be required during 1966 in 
order to keep the slipway serviceable at the new lake level and capable of safely 
handling the large U.N. Development Programme's motor fishing vessel expected 
in the near future. 
Other minor improvements and alterations undertaken include the transfer of 
the air-compressor from the laboratory to the workshop where it now provides 




s o u r c e  i n  t h e  l a b o r a t o r i e s  a n d  t h e  a q u a r i u m .  T h e  t e l e p h o n e  s w i t c h b o a r d  h a s  
b e e n  e x t e n d e d  t o  p r o v i d e  a d d i t i o n a l  i n t e r n a l  e x t e n s i o n s  t o  t h e  s t a f f  c a l l - b o x ,  t h e  
n e w  l a b o r a t o r y  w i n g ,  a n d  a  n i g h t  e x t e n s i o n  t o  t h e  A c t i n g  D i r e c t o r ' s  h o u s e .  E x t r a  
s h e l v i n g  h a s  b e e n  p r o v i d e d  i n  t h e  l a b o r a t o r i e s ,  t h e  m u s e u m  a n d  t h e  l i b r a r y ,  a n d  
s e v e r a l  o f  t h e  e x p e r i m e n t a l  a q u a r i a  h a v e  b e e n  r e g l a z e d  a n d  s i t e d  i n  a  m o d i f i e d  
e x p e r i m e n t a l  a r e a .  
A  v a l u a b l e  i t e m  o f  a p p a r a t u s :  t h e  o x y g e n  p r o b e  w a s  r e c e i v e d  i n  t h e  l a t t e r  
- ­
h a l f  o f  t h e  y e a r  a f t e r  c o n s i d e r a b l e  d e l a y  i n  c o n s t r u c t i o n ,  a n d  t h e  w o r k s h o p  h a s  
n o w  b e e n  p r o v i d e d  w i t h  a n  a r c - w e l d i n g  m a c h i n e ,  w h i c h  h a s  b e e n  r e q u i r e d  f o r  
s e v e r a l  y e a r s ,  b u t  a  s u i t a b l e  s m a l l  p o r t a b l e  2 2 0  V .  g e n e r a t o r  i s  s t i l l  u n d e r  o r d e r .  
.)j~ 
L I B R A R Y  A N D  A D M I N I S T R A T I O N  
A s  m e n t i o n e d  a b o v e  s o m e  1 1 5  f t .  { ) f  a d d i t i o n a l  s h e l v i n g  w a s  p r o v i d e d  i n  t h e  
l i b r a r y  i n  o r d e r  t o  a c c o m m o d a t e  t h e  i n c r e a s i n g  n u m b e r  o f  j o u r n a l s  a n d  r e p r i n t s  
r e c e i v e d  e a c h  y e a r .  S e v e r a l  m o r e  f i l i n g  c a b i n e t s  f o r  a u t h o r  a n d  s u b j e c t  i n d i c e s  
w e r e  r e q u i r e d  a s  a  r e s u l t  o f  t h e  i n c r e a s e d  v o l u m e  o f  p u b l i c a t i o n s  a n d  a s  a  r e s u l t  
o f  t h e  e x t e n s i o n  o f  t h e  u n i v e r s a l  d e c i m a l  c l a s s i f i c a t i o n  s y s t e m  t o  b o t h  t h e  b o o k  
s e c t i o n  a n d  t h e  r e p r i n t  c o l l e c t i o n .  
H o w e v e r ,  d u r i n g  t h e  y e a r  t h e  l i b r a r y  h a s  s u f f e r e d  i n c r e a s i n g l y  f r o m  t w o  
d i f f i c u l t i e s ;  f i r s t ,  a  g r o w i n g  b a c k - l o g  o f  t h e  r o u t i n e  c l a s s i f i c a t i o n  o f  r e p r i n t s  
d u e  t o  t h e  l i m i t e d  s e n i o r  a n d  s e c r e t a r i a l  a s s i s t a n c l , l  a v a i l a b l e .  S e c o n d l y ,  a n  
i n c r e a s i n g  l i m i t a t i o n  o n  t h e  p u r c h a s e s  o f  e s s e n t i a l  b o o k s  a n d  r e p r i n t s  a s  a  r e s u l t  
o f  f i n a n c i a l  s t r i n g e n c y .  T h e  r i s i n g  c o s t s  o f  j o u r n a l  s u b s c r i p t i o n s ,  b o o k b i n d i n g  
a n d  t h e  p r i n t i n g  o f  E A F F R O  p u b l i c a t i o n s  h a v e  p l a c e d  a n  i n c r e a s e d  b u r d e n  u p o n  
t h e  l i m i t e d  f u n d s  a l l o t e d  f o r  o f f i c e  e x p e n d i t u r e  w h i c h  h a d  t o  b e  s u p p l e m e n t e d  
f r o m  o t h e r  s o u r c e s  d u r i n g  t h e  c o u r s e  o f  t h e  f i n a n c i a l  y e a r .  
T h e  n e g o t i a t i o n s  r e g a r d i n g  t h e  e s t a b l i s h m e n t  o f  a  U n i t e d  N a t i o n s  S p e c i a l  
F u n d  S c h e m e  ( n o w  r e d e s i g n a t e d  U . N .  D e v e l o p m e n t  P r o g r a m m e )  h a v e  c o n t i n u e d  
t h r o u g h o u t  t h e  y e a r .  T h e  s c h e m e  w a s  r a t i f i e d  b y  t h e  G o v e r n i n g  C o u n c i l  o f  t h e  
D e v e l o p m e n t  P r o g r a m m e  i n  J a n u a r y  a n d  o n  t h e  2 5 t h  M a y  t h e  P r o j e c t  M a n a g e r  
( D e s i g n a t e ) ,  M r .  P .  B .  N .  J a c k s o n ,  a r r i v e d  i n  J i n j a .  T h e  c o n s t r u c t i o n  o f  a d d i t i o n a l  
l a b o r a t o r y  s p a c e  t o  a c c o m m o d a t e  U N D P  p e r s o n n e l ,  o n e  o f  t h e  s c h e d u l e d  E a s t  
A f r i c a n  c o u n t e r p a r t  c o n t r i b u t i o n s  t o  t h e  s c h e m e ,  w a s  b e g u n  i n  M a y ;  b y  t h e  
e n d  o f  1 9 6 5  i t  w a s  v i r t u a l l y  c o m p l e t e  a n d  r e a d y  f o r  o c c u p a b o n .  S i m i l a r l y  t h e  
r e c r u i t m e n t  o f  t h e  a d d i t i o n a l  E A C S O  c o u n t e r p a r t  p e r s o n n e l  r e q u i r e d ,  v i z . ,  
P e r s o n a l  S e c r e t a r y ,  o n e  J u n i o r  S t a t i s t i c i a n  a n d  t w o  J u n i o r  E c o n o m i s t s ,  w a s  u n d e r  
c o n s i d e r a t i o n  a n d  t w o  a p p o i n t m e n t s  w e r e  e x p e c t e d  a t  t h e  e n d  o f  t h e  a c a d e m i c  
I  
y e a r  i n  M a r c h  1 9 6 6 .  H o w e v e r ,  t h e  f i n a l  d e t a i l s  o f  t h e  P l a n  o f  O p e r a t i o n s ,  p a r t i ­
c u l a r l y  r e g a r d i n g  t h e  p r o v i s i o n  o f  h o u s i n g  f o r  U N D P  p e r s o n n e l ,  t h e  d e p l o y m e n t  
o f  E A C S O  c o u n t e r p a r t  s t a f f  a n d  t h e  e c o n o m i c  i m p l i c a t i o n s  o f  t h e  s c h e m e  w e r e  
s t i l l  u n d e r  d i s c u s s i o n  b y  t h e  r e p r e s e n t a t i v e s  o f  E A C S O  a n d  t h e  t h r e e  c o m p o n e n t  
c o u n t r i e s ,  s o  t h a t  a t  t h e  t e r m i n a t i o n  o f  t h e  y e a r  t h e  U N D P  L a k e  V i c t o r i a  
F i s h e r i e s  R e s e a r c h  P r o j e c t  w a s  n o t  o p e r a t i o m l l  a n d  n o  f u r t h e r  s t a f f  h a d  b e e n  
r e c r u i t e d  a l t h o u g h  t w o  v e h i c l e s  a n d  o t h e r  m i n o r  i t e m s  o f  e q u i p m e n t  a n d  a p p a r a t u s  
h a d  b e e n  p r o v i d e d .  
T h e  D i r e c t o r  r e p r e s e n t e d  t h e  O r g a n i z a t i o n  a t  t h e  t h i r d  m e e t i n g  o f  t h e  E a s t  
A f r i c a n  N a t u r a l  R e s o u r c e s  R e s e a r c h  C o u n c i l  w h i c h  w a s  h e l d  a t  J i n j a  o n  t h e  
9 t h  a n d  1 0 t h  F e b r u a r y  i n  t h e  C o u n c i l  C h a m b e r  o f  t h e  T o w n  H a l l  t h r o u g h  t h e  
c o u r t e s y  o f  t h e  M a y o r  a n d  C o u n c i l  o f  J i n j a .  T h e  m a j o r i t y  o f  m e m b e r s  o f  t h e  
R e s e a r c h  C o u n c i l  t o o k  t h e  o p p o r t u n i t y  o f  v i s i t i n g  t h e  l a b o r a t o r y  t o  a c q u a i n t  
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The Research Co-ordinating Committee meetings for Freshwater and Marine 
Fisheries were held in Dar es Salaam on the 30th November and 1st December 
respectively. EAFFRO was represented by M.r. R. L. Welcomme, Officer-in­
Charge. The Committee accepted the Acting Director's report and recommended 
that the recruitment of a Director should be undertaken urgently, and that 
provision should be made in the establishment for one additional Research 
Officer. The research programme for 1966 was endorsed and it was suggested 
that emphasis should be placed on the resumption of research on anadromous 
fish, particularly Labeo victorianus and that on the recruitment of a suitable 
officer, fish culture studies should be initiated. 
Following the decision of the East African governments to channel East 
Africa's contribution to the International Biological Programme through the 
auspices of the East African Academy. an East African IBP Committee was 
formed in January by the Academy and Mr. Mann of EAFFRO was selected 
as Convenor of the section considering the Productivity of Freshwaters (PF). 
The original proposal from the Director of EAFFRO to undertake a detailed 
productivity study of the aquatic environment of Lake George, Uganda, was 
favourably received and negotiations were undertaken to investigate the detailed 
requirements of this and other proposed surveys in terms of equipment, finance 
and staff, as well as the possible extent of support from East African organizations 
and individuals. 
At the same time approaches were made to the Royal Society of the U.K. 
in order to obtain support for the proposed Lake George survey. At a meeting 
of the PF sectional committee of the Royal Society in London during October, 
attended by Mr. Mann, it was considered that of the several sites in Africa 
suggested for a detailed freshwater productivity survey, the Lake George site 
offered the most suitable environment for study together with considerable sup­
porting facilities and background data provided by EAFFRO, Makerere University 
College, the Uganda Fisheries Department, the Uganda Fish Marketing 
Corporation (TUFMAC), etc. Thus the sectional committee recommended to the 
Royal Society that the East African Lake George scheme should receive the 
support of the Royal Society, in terms of finance, equipment and staff, in 
preference to the several other requests put forward. 
Dr. Gee, Mr. Mann, Mr. Okedi and Mr. Welcomme all presented papers at 
the Symposium entitled "The Applications of Biological Research to the Develop­
ment of East Africa" which was held by the East African Society for Biological 
Research at Makerere University College on the 11th and 12th March. Many 
members of the Society were welcomed to visit EAFFRO after the conclusion 
of the Symposium. 
Mr. Welcomme was scheduled to read a paper entitled "The possible role of 
marginal lagoons and beaches in the improvement of the quantity of Tilapia 
stocks in Lake Victoria" at the Symposium on Fish-farming due to be held in 
Nairobi during September under the auspices of the Organization for African 
Unity (OAU) Scientific, Technical and Research Committee. However this 
Symposium was eventually postponed indefinitely and Mr. Welcomme's contri­
bution forms the basis of Appendix I of this Report. 
Mr. Okedi is to be congratulated upon obtaining a place on the Group Fellow­
ship Study Tour on Inland Fisheries Research Management and Fish Culture 
which was held in the Soviet Union between the 12th July and the 18th August, 
organized by the Fisheries Division of the Food and Agriculture Organization 
(FAO) of the United Nations. 
The close liaison between EAFFRO and Makerere University College was 
maintained throughout 1965; not only were Mr. Welcomme and Mr. Okedi 





Z o o l o g y  D e p a r t m e n t  i n  A u g u s t  t o  r e a d  a  p o s t - g r a d u a t e  c o u r s e  i n  " T h e  p r i n c i p l e s  
o f  t r o p i c a l  l i m n o l o g y " .  T h r e e  u n d e r g r a d u a t e  s t u d e n t s  w e r e  e m p l o y e d  a t  E A F F R O  
d u r i n g  t h e  v a c a t i o n s  a n d  s e v e r a l  g r o u p s  o f  u n d e r g r a d u a t e s  v i s i t e d  J i n j a  d u r i n g  
t e r m  i n  o r d e r  t o  c o l l e c t  a q u a t i c  f l o r a  a n d  f a u n a ,  u s i n g  t h e  C o l l e g e ' s  l a u n c h  
. _ ­
w h i c h  i s  u s e d  a n d  m a i n t a i n e d  a t  E A F F R O .  M e m b e r s  o f  E A F F R O  s t a f f  
a t t e n d e d  s e v e r a l  e x t r a - c u r r i c u l a r  l e c t u r e s  d u r i n g  t h e  c o u r s e  o f  t h e  y e a r  a n d  o n e  
l e c t u r e  o n  " T h e  b i o g e o g r a p h y  o f  f i s h e s  w i t h i n  E a s t  A f r i c a ,  e s p e c i a l l y  t h e  L a k e  
V i c t o r i a - K y o g a  b a s i n "  w a s  d e l i v e r e d  t o  s t u d e n t s  o f  t h e  U g a n d a  G e o g r a p h i c a l  
. ; . s .  
A s s o c i a t i o n .  
V I S I T I N G  S C I E N T I S T S  
A s  u s u a l  a  n u m b e r  o f  s c i e n t i s t s  f r o m  E a s t  A f r i c a  a n d  f o r e i g n  c o u n t r i e s  v i s i t e d  
a n d  w Q r k e d  a t  t h e  l a b o r a t o r y  f o r  s h o r t  p e r i - o d s  d u r i n g  t h e  c o u r s e  o f  t h e  y e a r .  
F r o m  t h e  E x p e r i m e n t a l  T a x o n o m y  S e c t i o n  o f  t h e  B r i t i s h  M u s e u m  ( N a t u r a l  
H i s t o r y )  D r .  a n d  M r s .  C .  A .  W r i g h t  c o l l e c t e d  l i v e  m o l l u s c a n  m a t e r i a l  f o r  p r o t e i n  
a n a l y s i s  o f  t h e  e g g - m a s s e s ,  a n d  D r .  E .  T r e w a v a s  o f  t h e  F i s h  S e c t i o n  s p e n t  a  
w e e k  d u r i n g  J u l y  e x a m i n i n g  T i L a p i a  m a t e r i a l  c o l l e c t e d  b y  E A F F R O ,  a c c o m ­
p a n y i n g  M r .  W e l c o m m e  o n  s a f a r i  t o  L a k e  A l b e r t  b e f o r e  t r a v e l l i n g  t o  T a n z a n i a  
t o  c o l l e c t  f u r t h e r  m a t e r i a l  f r o m  t h e  R u f i g i  R i v e r  w i t h  D r .  R .  G .  B a i l e y .  
M r .  D .  R h i n d  a n d  M r .  A .  W .  H o r n e r  f r o m  t h e  M i n i s t r y  o f  O v e r s e a s  D e v e l o p ­
m e n t ,  L o n d o n ,  c a m e  i n  F e b r u a r y  a n d  A u g u s t  r e s p e - c l i v e l y ,  t o  d i s c u s s  t h e  b a s i s  
o f  t h e  U n i t e d  K i n g d o m  G o v e r n m e n t ' s  s u p p o r t  f o r  E A C S O  r e s e a r c h .  
F m m  R u s s i a  E A F F R O  r e c e i v e d  t w o  d e l e g a t i o n s ;  t h e  f i r s t  c o m p r i s i n g  D r .  P .  
E v s e e r  a n d  h i s  c o l l e a g u e s  a t t a c h e d  t o  t h e  M i n i s t r y  o f  C o m m e r c e  a n d  I n d u s t r y ,  
K a m p a l a ;  a n d  t h e  s e c o n d  h e a d e d  b y  D r .  K a z a n s k y  f r o m  t h e  M i n i s t r y  o f  F i s h e r i e s ,  
M o s c o w .  D r .  K .  D .  C a r l a n d e r  a n d  h i s  w i f e  f r o m  I o w a  S t a t e  U n i v e r s i t y ,  U . S . A . ,  
s p e n t  s o m e  d a y s  a t  J i n j a  b e f o r e  t r a v e l l i n g  t o  t h e  U n i t e d  A r a b  R e p u b l i c  t o  t a k e  
u p  a  s a b b a t i c a l  a p p o i n t m e n t .  P r o f e s s o r  G .  N e w e l l  o f  Q u e e n  M a r y  C o l l e g e ,  
U n i v e r s i t y  o f  L o n d o n ,  a l s o  a c c o m p a n i e d  b y  h i s  w i f e ,  p a i d  a  s h o r t  v i s i t  t o  t h e  
l a b o r a t o r y  d u r i n g  M a r c h  w h i l e  a c t i n g  a s  a n  e x t e r n a l  e x a m i n e r  a t  M a k e r e r e  
U n i v e r s i t y  C o l l e g e .  
D r .  R .  C .  C o l e  o f  t h e  T r o p i c a l  P r o d u c t s  I n s t i t u t e ,  L o n d Q n ,  s t a y e d  a t  E A F F R O  
f o r  a  w e e k  d u r i n g  M a r c h ,  w h i l e  D r .  B .  M e y b o o m  o f  t h e  N e t h e r l a n d ' s  F i s h  
P r o c e s s i n g  S c h e m e  a t  M w a n z a  s p e n t  a  d a y  a t  t h e  l a b o r a t o r y  i n  S e p t e m b e r .  D r .  
J .  F .  T a i l i n g  o f  t h e  F r e s h w a t e r  B i o l o g i c a l  A s s o c i a t i o n  o f  t h e  U . K . ,  a n d  D r .  R .  G .  
B a i l e y ,  F i s h e r i e s  R e s e a r c h  O f f i c e r ,  M i n i s t r y  o f  A g r i c u l t u r e ,  T a n z a n i a ,  b o t h  
a t t e n d e d  t h e  E a s t  A f r i c a n  S o c i e t y  f o r  B i o l o g i c a l  R e s e a r c h  S y m p o s i u m  a t  M a k e r e r e  
I i  
i n  M a r c h ,  a n d  b o t h  g e n t l e m e n  v i s i t e d  t h e  E A F F R O  l a b o r a t o r y  w h e r e  b o t h  h a d  
p r e v i o u s l y  w m k e d .  
D r .  B .  D o u g l a s  f r o m  t h e  U n i v e r s i t y  C o l l e g e  o f  R h o d e s i a  a n d  N y a s a l a n d  c a l l e d  
d u r i n g  F e b r u a r y ;  f r o m  t h e  s a m e  a r e a  D r .  L .  J o e r i s ,  P r o j e c t  M a n a g e r  o f  t h e  
U N D P  L a k e  K a r i b a  F i s h e r i e s  R e s e a r c h  I n s t i t u t e  p a i d  a  v i s i t  i n  S e p t e m b e r ,  a n d  
w a s  f o l l o w e d  i n  O c t o b e r  b y  M r .  F .  I .  P a r n e l l  o f  t h e  G a m e  a n d  F i s h e r i e s  D e p a r t ­
m e n t ,  S o u t h e r n  R h o d e s i a .  O t h e r  v i s i t o r s  f r o m  t h e  F o o d  a n d  A g r i c u l t u r e  O r g a n i ­
z a t i o n  ( F A O )  i n c l u d e d  M r .  J .  F .  D i b b s ,  R e g i o n a l  F i s h e r i e s  F i e l d  S e r v i c e  O f f i c e r ,  
b a s e d  i n  D a r  e s  S a l a a m ,  a n d  M r .  D .  H .  R h o d e s ,  v i s i t i n g  c o n s u l t a n t  o n  f i s h  
m a r k e t i n g  i n  K e n y a ,  a n d  p r e v i o u s l y  C h i e f  F i s h e r i e s  O f f i c e r ,  U g a n d a .  
V i s i t i n g  s c i e n t i f i c  w o r k e r s  f r o m  E a s t  A f r i c a  i n c l u d e d  D r .  A .  W .  M c C r a e  
( V e c t o r  C o n t r o l  D i v i s i o n ,  K a m p a l a ) ,  s t u d y i n g  t h e  e f f e c t  o f  D D T  a n d  d e s s i c a t i o n  
u p o n  t h e  i n v e r t e b r a t e  f a u n a  o f  t h e  N i l e ;  M r .  J .  M a k o r o  ( U g a n d a  F i s h e r i e s  
D e p a r t m e n t ,  E n t e b b e )  u n d e r t a k i n g  a  s u r v e y  o f  c o m m e r c i a l  f i s h  l a n d i n g s  i n  t h e  
J i n j a  a r e a  o f  L a k e  V i c t o r i a ;  M r .  M .  B e a d l e  ( N u f f i e l d  U n i t  o f  T r o p i c a l  A n i m a l  
E c o l o g y ,  K a t w e )  c o n s i d e r i n g  t h e  r e l a t i o n s h i p  b e t w e e n  m e t e o r o l o g y  a n d  f i s h ­
m o r t a l i t y ;  D r .  D .  B r a d l e y  ( M a k e r e r e  M e d i c a l  S c h o o l ,  K a m p a l a )  c o l l e c t i n g  
B i o m p h a L a r i a  f o r  t h e  s t u d y  o f  b i l h a r z i a  ( S c h i s t o s o m a ) ;  D r .  G .  J a c k s o n  ( M a k e r e r e  
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University College, Kampala) investigating the vegetation patterns of Lolui Island; 
Mr. P. Proude and Mr. T. Bjerke (Uganda Fisheries Department, Entebbe) under­
taking fishing gear surveys on Lake Victoria. 
Finally mention must be made of the unsuccessful attempts made during the 
year to arrange for the study-visit of Dr. P. H. Greenwood, one time Research 
Officer at EAFFRO and now of the Fish Section of the British Museum (Natural 
History), whose expert assistance in the study of the taxonomy of the Haplo­
chromis species flock of Lake Victoria would be an invaluable asset to the 
Organiza tion. 
SCIENTIFIC WORK OF THE ORGANIZATION 
Commercial Fisheries of Lake Victoria 
Throughout the year the Fisheries Departments of Tanzania and Uganda 
continued to forward to EAFFRO data on the commercial fisheries of Lake 
Victoria, particularly statistics of fishing-effort and fish-landings. The Kenya 
Fisheries Department was re-established at Kisumu towards the end of 1964 
and has expanded its activities during 1965; whilst regular records of commercial 
fishing activity have not been despatched to Jinja, appropriate information has 
been made available on request from the Chief Fisheries Officer. 
None of the existing research officers at EAFFRO have been assigned to a 
detailed survey of the statistical data available, although several officers have 
taken the opportunity of analysing the data regarding the species considered 
under their own research programmes. As recorded in the last Annual Report, 
one important function of the UNDP Lake Victoria Fisheries Research Project 
will be to undertake the relevant statistical surveys essential to the proper manage­
ment of the commercial fisheries of Lake Victoria. 
The level of the lake remained abnormally high but fluctuated somewhat during 
the year, reaching a maximum in May, but falling to a minimum in October 
before beginning to rise again with the rains at the end of the twelve-month 
period. The maximum figure for the year recorded at Jinja: 12.92 ft. above 
datum did not reach the peak recorded in 1964: 13.33 ft. above datum, which 
was the maximum reading taken since records were begun in 1899. 
TABLE 1 
Monthly maximum and minimum lake levels recorded as feet above datum on the 
Jinja Gauge. Data kindly provided by the Water Development Department of 
the Uganda Government. 
1964 1965 
Month 
Maximum Minimum Maximum Minimum 
January 
· . · . · . · . 
12·94 12'88 12·90 12·81 
February 
· . · . · . · . 
12·95 12·86 12·82 12·75 
March 
· . · . · . · . 
12·98 12·92 12·76 12'70 
April 
· . · . · . - . · -
12'96 12-33 12-85 12·73 
May 
· . · . · . · . · . 
12·91 13'30 12·92 12·83 
June 
· . · . · . · . · . 
13-33 13'23 12·85 12·69 
July 
· . · . - . · . 
13'26 12·04 12'70 12-55
· ­
August 
· . - . · . 
13'12 12-03 12'56 12·40
· ­
September 
· . · . · . · . 
13·03 12-94 12'44 12·33 
October 
· . · . · . 
12·98 12·90 12·37 12·27
· ­November · . · . - . 12-92 12-87 12-43 12-36
· ­
December · . · . · . · . 12'91 12-80 12'51 12'43 
The landings of fresh and processed fish recorded at Massesse Fish Market, 
Jinja, were recorded throughout the year by Jinja Municipal Council and the 
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M o n t h l y  t o t a l s  o f  w e t  a n d  d r i e d  f i s h  l a n d e d  a t  M a s s e s s e  F i s h  L a n d i n g ,  J i n j a ,  i n  1 9 6 4  
a n d  1 9 6 5  r e s p e c t i v e l y .  T h e  f i g u r e s  a r e  p r o v i d e d  b y  t h e  c o u r t e s y  o f  D r .  P .  D .  
K e m p ,  M e d i c a l  O f f i c e r  o f  H e a l t h ,  J i n j a .  
1 9 6 4  1 9 6 5  
M o n t h  
F r e s h  D r i e d  
I  
F r e s h  
j - D r i e d  
J a n u a r y  
· .  · .  
· .  · .  
1 5 6 , 6 9 3  2 4 , 6 6 3  2 0 8 , 4 6 0  1 7 , 3 3 5  
F e b r u a r y  
M a r c h  . .  
· .  
· .  
· .  
·  .  
·  .  
· .  
· .  
1 9 2 , 6 5 6  
1 6 0 , 0 2 0  
1 5 , 1 9 0  
2 1 , 9 7 2  
2 7 3 , 9 2 5  
3 3 1 , 5 2 5  
1 8 , 1 4 0  
8 , 4 0 0  
A p r i l  . .  
· .  · .  · .  · .  
1 4 7 , 2 8 7  2 7 , 3 9 2  2 2 1 , 9 6 5  7 , 4 3 0  
M a y  
· .  · .  · .  
· .  
· .  
1 7 8 , 5 9 3  
1 6 , 2 6 0  1 9 4 , 1 1 0  
8 , 1 6 0  
J u n e  
· .  · .  · .  · .  · .  
2 0 2 , 2 0 5  1 3 , 7 3 0  1 6 7 , 6 6 4  1 6 , 4 8 0  
J u l y  
· .  · .  · .  · .  · .  
1 7 0 , 4 1 5  7 , 1 9 0  
1 1 7 , 0 0 5  9 , 0 0 0  
A u g u s t  
· .  
·  .  ·  .  
· .  
1 7 1 , 9 7 0  9 , 6 2 5  1 0 5 , 9 0 0  5 , 7 0 0  
S e p t e m b e r  
·  .  
· .  · .  · .  
1 8 5 , 1 2 0  1 1 , 5 0 5  8 4 , 4 3 0  1 , 8 4 0  
O c t o b e r  
· .  · .  · .  · .  
1 8 6 , 7 6 0  1 2 , 1 0 0  8 8 , 2 3 0  6 , 0 3 0  
N o v e m b e r  
· .  
·  .  
·  .  ·  .  
1 8 9 , 6 6 5  9 , 7 2 0  
1 0 7 , 1 6 5  
4 , 8 5 5  
D e c e m b e r  
· .  · .  · .  · .  
1 4 1 , 8 7 0  1 5 , 0 1 5  9 2 , 5 6 5  6 , 2 2 5  
S l i g h t l y  l e s s  f i s h  w e r e  r e c o r d e d  d u r i n g  1 9 6 5 :  a  t o t a l  o f  o n l y  8 8 9 . 7  l o n g  t o n s  
c o m p a r e d  t o  1 9 6 4 :  a  t o t a l  o f  9 3 0 . 1  t o n s ,  b u t  t h e  l a n d i n g s  o f  d r i e d  f i s h  p r o d u c t s  
w e r e  r o u g h l y  o n l y  h a l f  t h e  t o t a l  r e c o r d e d  f o r  1 9 6 5 :  4 8 . 9  l o n g  t o n s  r a t h e r  t h a n  
8 1 . 8  t o n s .  T h e  n u m b e r  o f  l i c e n s e d  c a n o e s  o p e r a t i n g  f r o m  M a s s e s s e  s i n c e  r e c o r d s  
h a v e  b e e n  t a k e n  b y  J i n j a  M u n i c i p a l  C o u n c i l  a r e  a s  f o l l o w s :  1 9 6 3 , 9 1 ;  1 9 6 4 , 8 2 ;  
1 9 6 5 ,  1 7 5 .  I f  t a k e n  a t  f a c e  v a l u e  t h e s e  f i g u r e s  w o u l d  i n d i c a t e  a  s e r i o u s  d e c l i n e  
i n  t h e  c a t c h  p e r  c a n o e  b e t w e e n  1 9 6 4  a n d  1 9 6 5 ,  b u t  i t  i s  h i g h l y  p r o b a b l e  t h a t  t h e  
c a n o e  r e g i s t r a t i o n  f i g u r e s  d o  n o t  r e p r e s e n t  t h e  n u m b e r  o f  a c t i v e  f i s h i n g  u n i t s .  
D u r i n g  l a t e  D e c e m b e r  1 9 6 5  a n d  e a r l y  J a n u a r y  1 9 6 6  M r .  N g a t u n g a ,  a n  u n d e r ­
g r a d u a t e  e c o n o m i c s  s t u d e n t  f r o m  M a k e r e r e  U n i v e r s i t y  C o l l e g e ,  w a s  e m p l o y e d  
a t  E A F F R O  t o  u n d e r t a k e  a  p r e l i m i n a r y  s u r v e y  o f  t h e  f i s h i n g  i n d u s t r y  a t  J i n j a ,  
w i t h  p a r t i c u l a r  e m p h a s i s  o n  t h e  d i s t r i b u t i o n  a n d  m a r k e t i n g  o f  f i s h  p r o d u c t s .  
W i t h  t h e  h e l p  o f  t h e  M u n i c i p a l  C o u n c i l  h e  s h o w e d  t h a t  t h e r e  h a d  b e e n  a  r a p i d  
d e v e l o p m e n t  o f  f i s h i n g  a c t i v i t y  f r o m  M a s s e s s e  b e t w e e n  1 9 5 5  a n d  1 9 5 7 ,  d u e  t o  
t h e  i n t r o d u c t i o n  a n d  e d u c a t i o n  o f  t h e  f i s h e r m e n  i n  t h e  u s e  o f  s y n t h e t i c  g i l l - n e t s  
a n d  o u t b o a r d  e n g i n e s ,  t h e  e x c l u s i o n  o f  t h e  M a s s e s s e  a r e a  f r o m  t h e  s l e e p i n g ­
s i c k n e s s  c o n t r o l l e d - a r e a  s c h e d u l e ,  t h e  r e a d y  m a r k e t s  f o r  f i s h  p r o d u c t s  i n  t h e  J i n j a  
a n d  K a m p a l a  a r e a s ,  a n d  t h e  l i f t i n g  o f  r e s t r i c t i o n s  o n  t h e  u s e  o f  4  i n .  m e s h  g i l l ­
n e t s .  
F r o m  1 9 5 7  o n w a r d s  t h e  M u n i c i p a l  C o u n c i l  a n d  t h e  U g a n d a  F i s h e r i e s  D e p a r t ­
m e n t  e n c o u r a g e d  t h e  A f r i c a n  f i s h - t r a d i n g  v e n t u r e  b y  p l a n n i n g  a n d  p r o v i d i n g  
a m e n i t i e s  a n d  a n c i l l i a r y  f a c i l i t i e s  i n c l u d i n g  p r o p e r l y  c o n t r o l l e d  l a n d i n g  a n d  s o r t i n g  
a r e a s ,  a  g o o d  a c c e s s  r o a d ,  a  b o a t - b u i l d i n g  a n d  r e p a i r i n g  s h e d ,  a  f r u i t  m a r k e t ,  a  
p e t r o l  s t a t i o n ,  s a n i t a r y  b u i l d i n g s  a n d  p r o v i s i o n  s t o r e s .  
M r .  N g a t u n g a  c o n s i d e r e d  t h e  f i s h e r m e n ' s  s o u r c e s  o f  f i n a n c e ,  t h e  p a t t e r n  o f  
c o s t s  i n  t h e  f i s h i n g  o p e r a t i o n  a n d  t h e  q u a n t i t i e s  a n d  t y p e s  o f  f i s h  p r o d u c t  l a n d e d ,  
t o g e t h e r  w i t h  a n  e s t i m a t e  o f  t h e  f i s h e r m a n ' s  p r o f i t  m a r g i n .  T h e  p a t t e r n s  o f  
m a r k e t i n g  w e r e  d i s c u s s e d  i n  d e t a i l  w i t h  a n  a c c o u n t  o f  t h e  f i s h  d e a l e r ' s  s o u r c e s  
o f  f i n a n c e  a n d  t h e  d i r e c t  t a x a t i o n  o f  t h e  i n d u s t r y .  F i n a l l y  h e  c o n c l u d e d  t h a t  
i m p r o v e m e n t s  i n  t h e  i n d u s t r y  c o u l d  p r o b a b l y  b e  e f f e c t e d  b y  t h e  f o r m a t i o n  o f  
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prOVISIOn of refrigerated storage plant for surplus wet-fish products, and the 
reintroduction of accurate weight records of fish landings irrespective of cess 
obligations. 
Nile Perch Investigations 
Appendix A of this Report comprises some notes on the Nile Perch (Lates 
nilolicus) in the role of predator in fish-farm ponds, compiled by Mr. E. L. 
Hamblyn while holding the post of Fisheries Research Officer at EAFFRO 
between 1959 and 1962, prepared for publication during 1963-64 and submitted 
to EAFFRO early in 1965. 
Dr. Gee has continued his investigations on the spread of the introduced 
population of Nile Perch in Lake Victoria and has obtained comparative data 
upon the biology of this species in its endemic environments: Lake Albert, Lake 
Rudolf, and in non-endemic environments: Lake Victoria, Lake Kyoga and the 
Kabaka's Lake, Kampala. 
Accurate records of the length and weight indicate that the average condition 
factor from the endemic environments is significantly lower than that of fish 
from the non-endemic environments. This indicates that at the present time, 
relatively soon after the introduction of Lates to these new environments, the 
Nile Perch have access to an ample food supply comprising invertebrates and 
fish species which have not evolved in the presence of a vigorous predator and 
which are consequently particularly vulnerable. It is to be expected that the 
Nile Perch populations, which have become established in non-endemic environ­
ments, will expand rapidly until the prey populations have been considerably 
reduced, at which point the Nile Perch population will decline until a balance 
is eventually reached where the ratio of prey to predators corresponds to the 
ratio exhibited in endemic lakes. 
From Lake Rudolf Lales fry, still retaining traces of the yolk-sac, taken in 
marginal waters over a sandy bottom and including aquatic vegetation indicate 
that spawning sites occur in the vicinity. Dr. Gee has also taken fry from similar 
habitats in Lake Albert and the Kabaka's Lake, and he concludes that the sub­
littoral weed beds are an important component of the habitat of juvenile Nile 
Perch. As indicated in the Annual Report for 1964 Nile Perch are now established 
and breeding in Lake Victoria although no reproductive behaviour or juvenile 
fish have been observed. H<>wever considering the small population of Nile Perch 
in the lake it is not surprising that no records have so far been obtained. 
Due to the lack of a suitable vessel it has not been possible for Dr. Gee to 
undertake further visits to commercial fishing camps in order to record the 
geographical distribution of Nile Perch in commercial fish landings. However, it 
is clear from the records sent in by the staff of the three Fisheries Departments 
that Nile Perch have continued to spread around the eastern margins of the lake, 
and have been recorded as far south as Mwanza, but specific records have not 
yet been obtained from the headwaters of the Kavirondo GUlf, nor from the 
western shores of the lake. 
Continuing the arrangement made last year with the Uganda Fisheries Depart­
ment and the Jinja Municipal Council one Laboratory Assistant is stationed at 
Massesse Fish Market in order to record detailed information regarding the 
landings of Nile Perch. As emphasized previously the Nile Perch landings 
represent incidental captures in commercial gill-nets of 3t in. and 4 in. set to 
take Tilapia. Dr. Gee's figures indicated that there is a definite seasonal variation 
in the numbers landed at Massesse with large numbers recorded in the laller 
half of the year and a steep decline in numbers landed during the first quarter. 
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P e r c h - p a r t i c u l a r l y  a s  a  r e s u l t  o f  b r e e d i n g  b e h a v i o u r ,  b u t  m a t u r e  f i s h  w e r e  
r e c o r d e d  t h r o u g h o u t  t h e  y e a r  a l t h o u g h  t h e r e  a r e  i n d i c a t i o n s  t h a t  t h e r e  i s  g r e a t e r  
r e p r o d u c t i v e  a c t i v i t y  d u r i n g  t h e  p e r i o d  o f  p e a k  l a n d i n g s .  A  m o r e  l i k e l y  a l t e r n a t i v e  
e x p l a n a t i o n  o f  t h e  s e a s o n a l  f l u c t u a t i o n s  i s  h o w e v e r  a  c h a n g e  i n  t h e  f i s h i n g  l o c a t i o n  
a n d  a c t i v i t y  o f  t h e  c o m m e r c i a l  f l e e t s  w h i c h  a r e  d e s i g n e d  t o  t a k e  T i l a p i a  i n  t h e  
l a r g e s t  p o s s i b l e  q u a n t i t i e s .  
F i s h e r i e s  S u r v e y s  i n  K e n y a  a n d  T a n z a n i a  
D u e  t o  t h e  p r e s s u r e  o f  a d m i n i s t r a t i v e  d u t i e s  i n  t h e  a b s e n c e  o f  a  D i r e c t o r  
M r .  M a n n  h a s  h a d  t o  c u r t a i l  h i s  p r o g r a m m e  o f  w o r k  u n d e r t a k i n g  v a r i o u s  f i s h e r i e s  
s u r v e y s  i n  K e n y a  a n d  T a n z a n i a  a t  t h e  r e q u e s t  o f  t h e  r e s p e c t i v e  F i s h e r i e s  D e p a r t ­
m e n t s .  T h u s  i t  w a s  n o t  p o s s i b l e  f o r  h i m  t o  f o l l { ) w  u p  t h e  o r i g i n a l  d r y - s e a s o n  
i n v e s t i g a t i o n  o f  L a k e  K i t a n g i r i  c o m p l e t e d  i n  A u g u s t - S e p t e m b e r  1 9 6 4 ,  b y  a  
s u p p l e m e n t a r y  v i s i t  i n  J a n u a r y - F e b r u a r y  1 9 6 5  a s  p l a n n e d .  
H o w e v e r  i n  A u g u s t ,  a c c o m p a n i e d  b y  M r .  G i l b e r t ,  M r .  M a n n  u n d e r t o o k  a  
p r e l i m i n a r y  s u r v e y  o f  t h e  c o m m e r c i a l  f i s h e r i e s  o f  t h e  T a n a  R i v e r  w h e r e  i t  i s  
s u s p e c t e d  t h a t  t h e  p r o p o s e d  c o n s t r u c t i o n  o f  a  s e r i e s  o f  d a m s  f o r  h y d r o - e l e c t r i c  
a n d  i r r i g a t i o n  p u r p o s e s  w i l l  h a v e  a n  a d v e r s e  e f f e c t  u p o n  t h e  p o p u l a t i o n s  o f  
t h e  a n a d r o m o u s  f i s h  s p e c i e s ,  p a r t i c u l a r l y  L a b e o ,  B a r b u s  a n d  A n g u i l l a  w h i c h  a r e  
t h e  m a i n  e l e m e n t s  o f  t h e  c o m m e r c i a l  l a n d i n g s .  T h e  i n v e s t i g a t i o n s  s h o w e d  h o w ­
e v e r  t h a t  i n  t h e  u p p e r  a n d  m i d d l e  r e a c h e s ,  a t  l e a s t  d u r i n g  t h e  d r y  s e a s o n ,  t h e r e  
i s  n o  c o m m e r c i a l  i n d u s t r y  b u t  m e r e l y  a  r a t h e r  s m a l l  s u b s i s t e n c e  f i s h e r y ,  d u e  t o  
t h e  r a t h e r  s p a r s e  h u m a n  p o p u l a t i o n s  a n d  t h e  d i f f i c u l t  R a t u r e  o f  t h e  s w i f t - f l o w i n g  
r o c k y ,  r i v e r  b e d .  S l i g h t l y  m o r e  a c t i v i t y  m a y  b e  n o t e d  i n  t h e  s a m e  a r e a  d u r i n g  
t h e  r a i n y  r e a s o n  a n d  i n  t h e  l o w e r  r e a c h e s  d u r i n g  b o t h  t h e  d r y ,  a n d  p a r t i c u l a r l y  
t h e  w e t  s e a s o n ,  b u t  a g a i n  d u e  t o  t h e  s p a r s e  p o p u l a t i o n  t h e r e  i s  n o  g r e a t  e m p h a s i s  
o n  c o m m e r c i a l  f i s h i n g  a c t i v i t y ,  e x c e p t  i n  t h e  l o w e s t  r e a c h e s  o f  t h e  r i v e r  a n d  i t s  
d e l t a .  
T h e  t e n t a t i v e  c o n c l u s i o n s  o f  t h i s  p r e l i m i n a r y  s u r v e y  a r e  t h a t  t h e  s e r i e s  o f  
p r o p o s e d  d a m s  w i l l  n o t  r e s u l t  i n  a  s t e e p  d e c l i n e  i n  t h e  l a n d i n g s  o f  L a b e o ,  B a r b u s  
a n d  A n g u i l l a  s i n c e  i t  i s  t h o u g h t  t h a t  p o p u l a t i o n s  o f  t h e s e  s p e c i e s  w i l l  b e  m a i n ­
t a i n e d  i n  t h e  r e a c h e s  b e t w e e n  i m p o u n d m e n t s  a s  w e l l  a s  i n  t h e  l a t e r a l  s t r e a m s  
a n d  t h a t  t h e  m o r e  a c t i v e  m i g r a t o r y  s p e c i e s  w i l l  p r o b a b l y  b e  a b l e  t o  n e g o t i a t e  
t h e  f l o o d e d  s p i l l w a y s  d u r i n g  p e r i o d s  o f  o v e r f l o w .  I t  i s  c o n s i d e r e d  t h a t  t h e  n e w  
r e s e r v o i r s  w i l l  p r o v i d e  e n v i r o n m e n t s  o f  g r e a t e r  p r o d u c t i v i t y  t h a n  t h e  e x i s t i n g  
r i v e r  a n d  a  n a t u r a l l y  e s t a b l i s h e d  f i s h  p o p u l a t i o n  o f  c o m m e r c i a l  i n t e r e s t  r e a d i l y  
s u s c e p t i b l e  t o  c o m m e r c i a l  e x p l o i t a t i o n .  
S t u d i e s  o n  A n a d r o m o u s  F i s h e s  
T h e  s t u d i e s  o n  L a b e o  v i c t o r i a n u s  w h i c h  w e r e  s u s p e n d e d  a t  t h e  e n d  o f  1 9 6 4  
o w i n g  t o  t h e  d e p a r t u r e  o f  D r .  C a d w a l l a d r  h a v e  n o t  b e e n  r e s u m e d  d u r i n g  1 9 6 5  
a l t h o u g h  t w o  p u b l i c a t i o n s  o n  t h i s  s u b j e c t  b y  D r .  C a d w a l l a d r  a p p e a r e d  d u r i n g  t h e  
y e a r ,  e n t i t l e d  r e s p e c t i v e l y  " T h e  d e c l i n e  i n  t h e  L a b e o  v i c t o r i a n u s  B l g r .  ( P i s c e s :  
C y p r i n i d a e )  f i s h e r y  o f  L a k e  V i c t o r i a  a n d  a s s o c i a t e d  d e t e r i o r a t i o n  i n  s o m e  i n d i ­
g e n o u s  f i s h i n g  m e t h o d s  i n  t h e  N z o i a  R i v e r ,  K e n y a "  a n d  " N o t e s  o n  t h e  b r e e d i n g  
b i o l o g y  a n d  e c o l o g y  o f  L a b e o  v i c t o r i a n u s  B O U L E N G E R  ( P i s c e s :  C y p r i n i d a e )  o f  L a k e  
V i c t o r i a " .  
T h e  R e s e a r c h  C o - o r d i n a t i n g  C o m m i t t e e  m e e t i n g  i n  N o v e m b e r  1 9 6 5  e m p h a s i z e d  
t h a t  t h e  c a t c h e s  o f  L a b e o  ( H n i n g u " )  h a d  c o n t i n u e d  t o  d e c l i n e  o v e r  t h e  p r e v i o u s  
t w e l v e  m o n t h s  a n d  i t  i s  n o w  a g r e e d  t h a t  t h e r e  s h o u l d  b e  f u r t h e r  r e s e a r c h  i n t o  
t h e  b r e e d i n g  b i o l o g y  o f  t h i s  s p e c i e s  a n d  t h e  e f f e c t  o f  f i s h i n g  m e t h o d s  u p o n  t h e  
p o p u l a t i o n s .  I t  i s  t h e r e f o r e  i n t e n d e d  t h a t  t h e  r e s e a r c h  o f f i c e r  r e c r u i t e d  t o  t h e  
v a c a n t  p o s t  s h o u l d  r e s u m e  a  p r o g r a m m e  o f  w o r k  o n  L a b e o  a n d  o t h e r  i m p o r t a n t  
a n a d r o m o u s  s p e c i e s .  
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Studies on Mormyrid Fishes 
Throughout the year Mr. Okedi has continued his intensive investigation of 
the biology, ecology and eC<)fiomic importance of five smaller mormyrid species, 
viz.: Gnathonemus longibarbis, G. victoriae, Marcusenius grahami. M. nigricans 
and Petrocephalus catostoma, and is preparing a report of his work for submission 
as a Ph.D. thesis at Makerere University College. 
The feeding habits of these species have been analysed over a twelve-month 
period and it is confirmed that they are predominantly insectivorous; depending 
mainly upon the larvae of "lake-flies" (Chironomidae, Ephemeroptera, Povilla). 
Statistical analyses of the data have revealed that these fish are affected by, and 
have adapted to the lunar periodicity of the emergence of lake-flies. Although 
the feeding habits of all the adults are similar even in different habitats, the 
juveniles, particularly Marcusenius grahami have significantly different dietary 
regimes. 
Studies of the breeding behaviour show that all five species are anadromous 
although their distribution varies in the rivers during spawning; histological 
studies of gametogenesis and spawning are in hand and will clarify the pattern 
of sexual development and oocyte production during the year. Mr. Okedi has 
also commenced some experimental physiological studies of the electrical 
behaviour of these species, with special reference to temperature changes, stress 
and sexual development. 
Appendix E comprises an assessment by Mr. Okedi of the commercial 
importance of these five mormyrid species based upon detailed records of 
landings at Massesse Fish Market and around the Sio River. It appears that these 
species, particularly Marcllsenius grahami and Gnathonemus victoriae are 
becoming an increasingly important constituent of the catch and it is interesting 
to note that the decline in the catch of Labeo victorianus from the rivers has 
been compensated for by an explosive rise in the fishing effort and landings of 
these small mormyrids. 
Studies on Tilapia Species 
The investigation of the biology and the progress of the establishment of the 
introduced species of Tilapia in Lake Victoria has been continued by Mr. 
Welcomme; the general distribution and sexual development of T. nilotica. 
T. zillii and T. leucosticta in the Jinja area has been studied by daily samples 
taken at Massesse Fish Market since the present low catch-per-unit-effort means 
that samples from our own gill-net fleets are too small for statistical analysis. 
Further sampling has been carried out twice monthly at a small fish-landing 
in Walumbe Bay, enabling an accurate check to be kept of the Tilapia population 
structure of the shallow bays. The commercial data has also yielded information 
on the selection characteristics of the gill-nets and the length-weight relationships 
(condition factors) for the introduced Tilapia species as well as for the indigenous 
T. esculenta and T. variabilis. 
Mr. Welcomme has resumed his experimental work with a study of the lethal, 
preferred temperatures and dissolved oxygen tensions upon the juveniles of 
Tilapia species using a newly constructed gradient tank. Complementary detailed 
field studies have been carried out in particular habitats especially the marginal 
lagoons and shallow inlets in which the succession of hydrological and faunal 
changes have been recorded; these areas appear to be highly productive and 
an aerial survey was undertaken in order to estimate their extent and importance 
within the vicinity of Jinja. Mr. Welcomme's paper discussing the possible role 
of these marginal waters in the improvements of the quantity of Tilapia stocks 
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i n  L a k e  V i c t o r i a  i s  i n c l u d e d  a s  A p p e n d i x  I  o f  t h i s  R e p o r t .  T h e  p r e p a r a t i o n  o f  
a r t i f i c i a l l y  c l e a r e d  b e a c h e s  a n d  l a g o o n s ,  a n d  t h e  a s s e s s m e n t  o f  t h e i r  v a l u e  a s  
i m p r o v e d  n u r s e r y  a r e a s  h a s  b e e n  p o s t p o n e d  o w i n g  t o  t h e  t e m p o r a r y  f a l l  i n  l a k e  
l e v e l  b u t  a n  a p p l i c a t i o n  h a s  b e e n  p u t  f o r w a r d  t o  t h e  F e d e r a l  G e r m a n  R e p u b l i c  
f o r  a s s i s t a n c e  i n  u n d e r t a k i n g  a  p i l o t - s c a l e  e x p e r i m e n t a l  t r i a l  o f  t h i s  o p e r a t i o n .  
S t u d i e s  o n  A l e s t e s  
T h e  i n v e s t i g a t i o n  o f  t h e  b i o l o g y ,  e c o l o g y  a n d  e c o n o m i c  i m p o r t a n c e  o f  A l e s t e s  
s p e c i e s  i n  L a k e  V i c t o r i a  i n i t i a t e d  b y  M r .  K i t a k a  w a s  u n f o r t u n a t e l y  i n t e r r u p t e d  
a f t e r  o n l y  f o u r  m o n t h s '  w o r k  b y  h i s  t r a n s f e r  t o  M a k e r e r e  U n i v e r s i t y  C o l l e g e  t o  
u n d e r t a k e  f u r t h e r  s t u d i e s .  M r .  K i t a k a  h a s  h o w e v e r  s h o w n  t h a t  A l e s t e s  j a c k s o n i  
i s  c o m m o n  i n  a l l  w a t e r s  l e s s  t h a n  6 0  f t .  d e e p ,  w h e r e a s  A .  s a d l e r i  o c c u r s  i n  
s h a l l o w e r  w a t e r s  a m o n g s t  m a r g i n a l  v e g e t a t i o n ,  a n d  t h a t  b o t h  s p e c i e s  e x h i b i t  a  
v e r t i c a l  d i u r n a l  m i g r a t i o n .  A .  j a c k s o n i ,  p r e v i o u s l y  s u s p e c t e d  a s  b e i n g  a n a d r o m o u s ,  
h a s  b e e n  t a k e n  w i t h  r i p e  g o n a d s  s o m e  1 5  m i l e s  u p  t h e  S i o  R i v e r ,  w h i l e  A .  s a d l e r i ,  
p r e v i o u s l y  r e c o r d e d  a s  n o t  a n a d r o m o u s ,  h a s  b e e n  t a k e n  s o m e  5  m i l e s  u p  t h e  
s a m e  r i v e r  w i t h  m a t u r e  o v a r i e s .  
T h e  e c o n o m i c  i m p o r t a n c e  o f  A .  j a c k s o n i  f r o m  g i l l - n e t  c a t c h e s  r e p r e s e n t s  o n l y  
a b o u t  1  p e r  c e n t  o f  t h e  t o t a l  y e a r ' s  r e v e n u e  t o  a  f i s h e r m a n  w h i l e  t h e  s m a l l e r  
A .  s a d l e r i  c o n t r i b u t e s  e v e n  l e s s ,  b u t  b o t h  s p e c i e s  a r e  a p p r e c i a t e d  f o r  t h e i r  d e l i c a c y  
a n d  f i n d  a  r e a d y  m a r k e t  a m o n g s t  t h e  p o p u l a t i o n s  c l o s e  t o _  t h e  l a k e  s h o r e .  
S t u d i e s  o n  H a p l o c h r o m i s  S p e c i e s  
D r .  G e e  a n d  M r .  G i l b e r t  h a v e  b e e n  o c c u p i e d  w i t h  a  s u r v e y  o f  t h e  H a p l o ­
c h r o m i s  r e s o u r c e s  i n  t h e  E n t e b b e  r e g i o n  o f  L a k e  V i c t o r i a  a s  a  r e s u l t  o f  t h e  
r e q u e s t  b y  t h e  U g a n d a  F i s h e r i e s  D e p a r t m e n t  i n  r e g a r d  t o  t h e  p r o p o s a l s  t o  
e s t a b l i s h  a  c a n n i n g  p l a n t  a t  E n t e b b e  u t i l i z i n g  H a p l o c h r o m i s .  B e f o r e  b o t h  o f f i c e r s  
d e p a r t e d  o n  o v e r s e a s  l e a v e  i n  S e p t e m b e r  a n d  N o v e m b e r  r e s p e c t i v e l y  a  p r e l i m i n a r y  
h y d r o g r a p h i c  s u r v e y  h a d  b e e n  c o m p l e t e d  o f  t h e  i n s h o r e  w a t e r s  a n d  s u p p l e m e n t a r y  
d a t a  h a d  b e e n  c o l l e c t e d  b y  t h e  u s e  o f  g i l l - n e t s ,  t r a w l s  a n d  e c h o - s o u n d e r s ,  a l l  
o p e r a t e d  f r o m  v e s s e l s  , o w n e d  b y  t h e  U g a n d a  F i s h e r i e s  D e p a r t m e n t ,  f o r  w h o s e  
c o - o p e r a t i o n  E A F F R O  i s  e x t r e m e l y  g r a t e f u l .  
I n  g e n e r a l  m o s t  f i s h  a p p e a r  t o  b e  f o u n d  a t  a n  o p t i m u m  d e p t h  o f  3 8  f t .  o v e r  
a r e a s  w h e r e  a  s a n d y  o r  r o c k y  b o t t o m  r i s e s  f r o m  t h e  t y p i c a l  m u d  s u b s t r a t e  o f  
t h e  i n s h o r e  r e g i o n s .  D i u r n a l  v a r i a t i o n s  i n  f i s h  b e h a v i o u r  h a v e  b e e n  n o t e d ;  
b a s i c a l l y  t h e r e  i s  a  d a y t i m e  s h o a l i n g  b e h a v i o u r  w h i c h  c h a n g e s  r a p i d l y  i n t o  a  
d i s p e r s e d  p a t t e r n  a t  d u s k  f o l l o w e d  b y  a  r e g r o u p i n g  a t  d a w n .  H o w e v e r ,  a s  r e l a t i v e l y  
l i t t l e  f i s h i n g  h a s  b e e n  c o m p l e t e d  i n  c o n n e x i o n  w i t h  t h e s e  e c h o - s o u n d i n g s  t h e s e  
i d e n t i f i c a t i o n s  a n d  o b s e r v a t i o n s  m u s t  b e  r e g a r d e d  a s  t e n t a t i v e ,  b U I  a  d e t a i l e d  
a c c o u n t  o f  t h i s  f a c e t  o f  t h e  i n v e s t i g a t i o n  i s  g i v e n  b y  D r .  G e e  i n  A p p e n d i x  G .  
F r o m  g i l l - n e t  c a t c h e s  s o m e  i n f o r m a t i o n  h a s  b e e n  o b t a i n e d  o n  t h e  d i s t r i b u t i o n  
a n d  p o p u l a t i o n  c o m p o s i t i o n  o f  t h e  H a p l o c h r o m i s  s p e c i e s  b u t  g i l l - n e t t i n g  h a s  
b e e n  s h o w n  t o  b e  i m p r a c t i c a b l e  o n  a  c o m m e r c i a l  b a s i s  a n d  M r .  G i l b e r t  i s  n o w  
c o n c e n t r a t i n g  o n  a n  e x a m i n a t i o n  o f  a l t e r n a t i v e  f i s h i n g  m e t h o d s .  D r .  G e e  i s  a t  
t h e  s a m e  t i m e  c o l l e c t i n g  i n f o r m a t i o n  o n  t h e  b a s i c  b i o l o g y  o f  t h e  l a r v a l - e a t i n g ,  
m o l l u s c - c r u s h i n g  a n d  m o l l u s c - s h e l l i n g  g r o u p s  o f  p r e d a t o r y  H a p l o c h r o m i s  a s  w e l l  
a s  t h e  m o n o t y p i c  c i c h l i d  g e n e r a ,  w i t h  p a r t i c u l a r  e m p h a s i s  b e i n g  g i v e n  t o  A s t a t o r e o ­
c h r o m i s ,  i t s  d i e t  a n d  t h e  d e v e l o p m e n t s  o f  t h e  p h a r y n g e a l  m i l l .  
T o  s u p p l e m e n t  D r .  G e e ' s  i n v e s t i g a t i o n  o f  t h e  p r e d a t o r y  H a p l o c h r o m i s  s p e c i e s  
M r .  W e l c o m m e  h a s  b e g u n  a  s t u d y  o f  t h e  b i o l o g y  o f  c e r t a i n  n o n - p r e d a t o r y  ( p l a n t ­
e a t i n g )  H a p l o c h r o m i s  i n c l u d i n g  H .  l i v i d u s .  H .  o b l i q u i d e n s .  H .  n u c h i s q u a m u l a t u s  
a n d  H .  n i g r i c a n s  a s  w e l l  a s  H .  n u b i l u s  t h a t  i s  g e n e r a l i z e d  f e e d e r  e s p e c i a l l y  c o m m o n  
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in lagoons and other shallow areas also occupied by Tilapia species. The distri­
bution of the diatom flora is being determined and related to the distribution of 
these fish whilst a regular sampling programme has been designed in order to 
analyse the sexual development, spatial distribution and density from season to 
season of all the groups of inshore Haplochromis. 
Finally, the following errata concerning Haplochromis which appeared in the 
Annual Report for 1964 should be noted and corrected:­
Page 32, line 25; for H. dentex read H. squamulatus. 
Page 33, line 2; for H. dentex read H. squamulatus. 
Page 37, line 7; for H. microdon read H. cryptodon. 
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The following is a list of publications which appears during the year 1965 
written by members or past members of EAFFRO, or by visiting research workers, 
on work of local origin. The serial numbers are continued from the Annual 
. Report for 1964. Reprints are available in most cases and requests for items will 
be met as far as stocks permit. 
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A P P E N D I X  A  
S O M E  N O T E S  O N  T H E  N I L E  P E R C H  ( L A T E S  N l L O T l C U S )  I N  T H E 
  
R O L E  O F  P R E D A T O R  I N  F I S H - F A R M  P O N D S 
  
B y  E .  L .  H A M B L Y N  
I N T R O D U C T I O N  
D u r i n g  t h e  c o u r s e  o f  w o r k  o n  t h e  g r o w t h  a n d  b r e e d i n g  o f  t h e  N i l e  P e r c h  a t  
S a g a n a  i n  K e n y a  a  n u m b e r  o f  o b s e r v a t i o n s  w e r e  m a d e  o n  p o p u l a t i o n s  o f  T i l a p i a  
s u b j e c t  t o  p r e d a t i o n  b y  N i l e  P e r c h .  T h i s  w o r k  t o u c h e s  u p o n  a  c e n t r a l  p r o b l e m  i n  
f i s h  c u l t u r e ,  v i z . ,  t h e  c o n t r o l  o f  r a p i d l y  e x p a n d i n g  f i s h  p o p u l a t i o n s  b y  p r e d a t i o n  
w h e r e  m o n o s e x  c u l t u r e  o r  c u l t u r e  o f  n o n - b r e e d i n g  s p e c i e s  i s  i m p r a c t i c a l .  T i l a p i a  
p o n d s  o f t e n  p r e s e n t  t h i s  p r o b l e m  w h i c h  m a y  b e  a p p r o a c h e d  b y  c o n s i d e r i n g  s t o c k ­
r e d u c t i o n  m e t h o d s .  T h e  u s e  o f  t h e  N i l e  P e r c h  i n  t h i s  s t o c k - c o n t r o l l i n g  r o l e  i s  
f u r t h e r  e n h a n c e d  b y  v i r t u e  o f  i t s  q u a l i t i e s  a s  a  h i g h - p r i c e d  t a b l e  f i s h .  T h e  w o r k  
o n  t h e  L u w a l a  S u g a r  E s t a t e  D a m  n e a r  l i n j a ,  a n d  o n  t h e  e x p e r i m e n t a l  d a m s  a t  
S a g a n a ,  s u g g e s t  t w o  d i s t i n c t  c o u r s e s  o f  e v e n t s  d u r i n g  s t o c k - c o n t r o l  e x p e r i m e n t s ,  
d e p e n d i n g  o n  w h e t h e r  t h e  N i l e  P e r c h  b r e e d s  o r  n o t .  I n  f u r t h e r  e x p e r i m e n t s  t h e  
i m p a c t  o f  p r e d a t i o n  b y  N i l e  P e r c h ,  a n d  a l s o  b y  B l a c k  B a s s  ( M i c r o p t e r u s  s a l m o i d e s )  
o v e r  a  s h o r t  p e r i o d ,  i s  d e t a i l e d  f o r  a  l i m i t e d  p o p u l a t i o n  o f  T i l a p i a  n i g r a ,  a n d  t h e  
s e q u e n c e  b y  w h i c h  a  s u i t a b l e  p r e y  p o p u l a t i o n  i s  e s t a b l i s h e d  a n d  u t i l i z e d  i s  
d i s c u s s e d .  
T H E  F O U R - A C R E  D A M  A T  S A G A N A  
T h i s  d a m  i s  a n  e x a m p l e  o f  a  p o n d  w h e r e  t h e  T i l a p i a ,  p r i n c i p a l l y  T .  m e l a n o ­
p l e u r a  a n d  T .  n i g r a .  W e r e  s m a l l  i n  s i z e ,  p r e s e n t  i n  v e r y  h i g h  n u m b e r s  a n d  w e r e  
o b s e r v e d  t o  b e  b r e e d i n g  a t  a  s m a l l  s i z e  ( 1 2 . 0 - 1 6 . 0  c m .  t o t a l  l e n g t h ) .  L e n g t h  
f r e q u e n c y  d i s t r i b u t i o n s  f o r  T .  m e l a n o p l e u r a  a n d  T .  n i g r a  a t  t h e  b e g i n n i n g  a n d  
e n d  o f  a  f o u r t e e n - m o n t h  p e r i o d  a p p e a r  i n  T a b l e  A I .  
A t  t h e  b e g i n n i n g  T .  n i g r a  o u t n u m b e r e d  T .  m e l a n o p l e u r a  b y  n e a r l y  f o u r  t o  o n e  
a n d  o n  a v e r a g e  w e r e  l a r g e r  i n  s i z e .  B o t h  s p e c i e s  s h o w e d  u n i m o d a l  d i s t r i b u t i o n s  
b u t  t h e  m o d e  f o r  T .  m e l a n o p l e u r a  w a s  s p r e a d  o v e r  t w o  c o n s e c u t i v e  l e n g t h  g r o u p s  
( 4 . 0  t o  5 . 9  c m . )  a t  t h e  l o w  e n d  o f  t h e  r a n g e  w h i l e  t h e  m o d a l  l e n g t h  o f  T .  n i g r a  
( 7 . 0  t o  7 . 9  c m . )  w a s  c l e a r l y  d e f i n e d  a n d  w a s  n e a r  t h e  c e n t r e  o f  t h e  d i s t r i b u t i o n .  
A t  t h e  e n d  o f  t h e  e x p e r i m e n t  t h r e e  w e l l  m a r k e d  m o d e s  w e r e  e v i d e n t  i n  t h e  
T .  n i g r a  d i s t r i b u t i o n  w h e r e a s  t h e  T .  m e l a n o p l e u r a  d i s t r i b u t i o n  w a s  s t i l l  u n i m o d a l ,  
h a d  a  w e l l  d e f i n e d  m o d a l  c l a s s  a n d  a p p r o x i m a t e d  a  t y p i c a l  n e t - s e l e c t i o n  c u r v e .  
H o w e v e r ,  t h e s e  f i n a l  s a m p l e s  w e r e  o b t a i n e d  b y  d r a i n i n g  t h e  d a m  a n d  s a m p l i n g  
t h e  w h o l e  f i s h  p o p u l a t i o n  w h i l s t  t h e  e a r l i e r  s a m p l e s  w e r e  o b t a i n e d  f r o m  s e i n e - n e t  
h a u l s  o n l y .  S i z e  s e l e c t i o n  b y  t h e  s e i n e - n e t  ( m e s h  1 6  m m . )  w o u l d  h a v e  t e n d e d  t o  
e x c l u d e  t h e  s m a l l e r  f i s h  a n d  w o u l d  h a v e  e n t i r e l y  m i s s e d  t h e  s m a l l e s t  i n d i v i d u a l s  
b e l o w  t h e  f i r s t  m o d e  o f  t h e  T .  n i g r a  d i s t r i b u t i o n  ( 3 . 0  t o  3 . 9  c m . ) .  T h e  s h a p e  o f  
t h e  o r i g i n a l  T .  m e l a n o p l e u r a  d i s t r i b u t i o n  m a y  a l s o  h a v e  i t s  o r i g i n  h e r e .  
O v e r  t h e  f o u r t e e n - m o n t h  p e r i o d  a n  i n c r e a s e  i n  t h e  n u m b e r  o f  T .  m e l a n o p l e u r a  
r e l a t i v e  t o  t h e  n u m b e r  o f  T .  n i g r a  h a d  t a k e n  p l a c e  b u t  t h e  l a t t e r  s p e c i e s  w a s  s t i l l  
l a r g e r  o n  a v e r a g e  t h a n  t h e  T .  m e l a n o p l e u r a .  T h e  s t o c k  o f  T .  n i g r a  w e r e  n o w  
c h a r a c t e r i z e d  b y  r e l a t i v e l y  s t r o n g  n u m b e r s .  T h e  f i n a l  b i o m a s s  o f  T .  n i g r a  r e p r e ­
s e n t e d  n e a r l y  t h r e e  t i m e s  t h e  b i o m a s s  o f  T .  m e l a n o p l e u r a  a n d  c o m p r i s e d  a  s m a l l  
n u m b e r  o f  l a r g e  i n d i v i d u a l s  c o m p a r e d  t o  a  l a r g e  n u m b e r  o f  s m a l l  i n d i v i d u a l  
T .  m e l a n o p l e u r a  ( T a b l e  A . 2 ) .  
T h e  w h o l e  f i s h  p o p u l a t i o n  r e c o r d e d  o n  2 2 n d  M a r c h  1 9 6 2  ( w i t h  t h e  e x c e p t i o n  
o f  a  n e g l i g i b l e  n u m b e r  o f  G a m b u s i a ,  B a r b u s ,  T .  m o s s a m b i c a  a n d  T .  z i l l i t )  i s  s h o w n  
i n  T a b l e  A 3 .  T h e  d a m  h a d  s u p p o r t e d  9 5 , 1 0 0  f i s h  w e i g h i n g  6 2 4 . 7  k g .  B u t  f o r  n i n e  
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Nile Perch and the foul exceptions noted above all these fish were Tilapia which 
together outnumbered the Nile Perch by 10,566: 1. The ratio by weight, however, 
was only 20: I. The Nile Perch had grown from a total weight of 6.5 kg. at the 
start to 30.4 kg., a gain of 23.9 kg. 
In the absence of any numerical estimate for the numbers of Tilapia present 
at the beginning, no numerical changes wrought by the predator can be detected. 
The emergence of clearly defined length classes amongst the T. nigra stock may 
be a response to the presence of the predator. 
This environment was ideal for the growth of Nile Perch in respect of prey 
fish supply and the failure of the Nile Perch to breed allows some idea of the 
stocking limits which could operate using a monosex group of predators. In this 
case 23.9 kg. were produced from 1.6 hectares (four acres) of water having a 
predator to forage (prey fish) ratio of 20: I by weight at the end of 423 days. 
Production of this level does not compare favourably with the expected produc­
tion of 842 kg./hectare/year upwards using non-predators alone (Hickling 1962, 
p. 231). 
LUWALA SUGAR ESTATE DAM 
In this dam of about two acres Nile Perch introduced during October 1959 
successfully established a breeding population amongst a stock of T. zillii. The sizes 
of Nile Perch caught in the dam during the experiment are shown in Table A4 
together with the measurement of the original stock. 
As it was impractical to drain and poison this dam a short period mark-and­
recapture technique described by Schnabel (1938) was used to estimate the popu­
lation of Tilapia zillii and Lates niloticus within the selection range of 16 mm. 
seine-net. The results are shown in Table A5, and the length frequency distribu­
tions of T. zillii at various times between August 1959 and February 1962 appear 
in Table A6. 
The Tilapia were abundant in August 1959 but were of small size. The sample 
of T. zillii taken on 22nd December 1960, fourteen months after the introduction 
of the Nile Perch, was more markedly bimodal than any previous sample and 
was also the last sample to show more than one distinct length class. The Lates 
progeny were discovered on 5th October 1961, ten months after theJatier sample 
was taken and two years after the introduction of the original stock. The December 
1961 sample gave the first information about the T. zillii stocks after the discovery 
of the Nile Perch progeny. Only one mode of length frequency was represented 
and the Tilapia were noticeably fewer in number; the small samples of 1961 and 
1962 were taken by five hauls of the seine-net whereas only two or three hauls 
secured the much greater samples of J959 and 1960. 
The size range in 1961 and 1962 was much the same as in the earlier two years. 
Male fish (14.0 to 15.0 em. total length) in breeding dress were present, indicating 
the small size at which breeding was taking place compared to the normal breeding 
size of males at 23.7 cm. total length (Hamblyn 1960, p. 32). The growth of the 
Tilapia from December 1961 through to January 1962 may be followed by the 
movement of the mode. The growth rate of about 2.0 em. per month of this size 
range does not suggest an inadequate food supply (vide Cridland 1960, p. 139). 
The population estimates given in Table A5 Show about thirteen times more 
Tilapia than Lates living in this dam. By February 1962 no Nile Perch larger than 
32.0 cm. had been captured and there is no reason to believe that fish larger than 
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" ; . . 1 ­
t h i s  s i z e  w e r e  p r e s e n t .  E v e r y  e f f o r t  w a s  m a d e  t o  r e c o v e r  m e m b e r s  o f  t h e  p a r e n t  
s t o c k  w h i c h  c o u l d  h a v e  a c h i e v e d  a  l e n g t h  o f  8 0 - 1 0 0  c m .  b y  t h i s  t i m e  ( H a m b l y n  
i n  p r e s s ) .  
T h e  t o p  e n d  o f  t h e  l e n g t h  r a n g e  o f  T .  z i l l i i ,  i . e .  a b o v e  8 . 5  e m . ,  i s  b e y o n d  t h e  
p r e d a t i o n  r a n g e  o f  t h e  N i l e  P e r c h  w h i c h  d o  n o t  e a t  f i s h  m o r e  t h a n  o n e - q u a r t e r  
o f  t h e i r  o w n  b o d y  l e n g t h  ( H a m b l y n  i n  p r e s s ) ,  T h e  g r o u p  o f  T i l a p i a  a b o v e  8 . 5  c m .  
a n d  o u t s i d e  t h i s  r a n g e  s u s c e p t i b l e  t o  p r e d a t i o n  i n c l u d e s  t h e  m a l e s  i n  b r e e d i n g  
d r e s s ,  s o  t h a t  a  r e p r o d u c i n g  g r o u p  o f  T i l a p i a  f r e e  o f  d i r e c t  p r e d a t i o n  a r e  a b l e  
t o  b r e e d  a t  a  s i z e  s m a l l e r  t h a n  o b s e r ' v e d  a m o n g s t  w i l d  f i s h  a n d  u n d e s i r a b l y  s m a l l  
f o r  f i s h  c u l t u r e .  '  
T h e  N i l e  P e r c h  w e r e  i n t r o d u c e d  o n  1 6 t h  O c t o b e r  1 9 5 9  w h e n  t h e  T i l a p i a  p o p u ­
l a t i o n  w a s  i n  t h i s  r u n t e d  c o n d i t i o n  a n d  L a t e s  a p p e a r  t o  h a v e  b e e n  e f f e c t i v e  i n  
r e d u c i n g  t h e  n u m b e r s  p r e s e n t  b u t  p e r h a p s  n o t  t o  a  d e n s i t y  l o w  e n o u g h  t o  p r o d u c e  
a  s u s t a i n e d  g r o w t h  i m p r o v e m e n t  i n  t h e  T i l a p i a  p o p u l a t i o n .  T h e  s t o c k s  o f  p r e y  f i s h  
( T i l a p i a )  p r e s e n t  c a l c u l a t e d  a t  a  d e n s i t y  a b o v e  1 , 0 0 0  p e r  a c r e  f o o t  d o e s  n o t  s u g g e s t  
a  f a i l i n g  f o o d  s u p p l y  a s  a  f a c t o r  c o n t r o l l i n g  t h e  s i z e  o f  t h e  N i l e  P e r c h  p o p u l a t i o n ,  
n o r  t h e  s i z e  a t t a i n e d  b y  i n d i v i d u a l s .  
W h e t h e r  a  g r o w t h  i m p r o v e m e n t  b y  t h e  T i l r t p i a  w a s  p o s s i b l e  i n  a n  e n v i r o n m e n t  
c a r r y i n g  a  s t o c k  a t  s u b s i s t e n c e  l e v e l ,  i f  i n d e e d  t h e  s t o c k  w a s  a t  t h i s  l e v e l ,  a n d  
w h e t h e r  t h e  T i l a p i a  w e r e  g e n e t i c a l l y  c a p a b l e  o f  g r e a t e r  g r o w t h  a t  t h e  l o w e r  d e n ­
s i t y ,  a r e  u n d e c i d e d  q u e s t i o n s .  A l s o ,  b e h a v i o u r a l  r e s p o n s e s  t o  t h e  p r e s e n c e  o f  a  
p r e d a t o r  c o u l d  b e  i n f l u e n t i a l  i n  i s o l a t i n g  p a r t  o f  t h e - d a m  a s  m o r e  o r  l e s s  s a f e  
a r e a s ,  a n d  t h e  d i r e c t  c o m p e t i t i o n  b e t w e e n  T i l a p i a  s p e c i e s  i n  t h e  p o s t - l a r v a l  s t a g e s  
f o r  t h e  s a m e  f o o d  o r g a n i s m s  i s  y e t  a n o t h e r  f o r m  o f  i n t e r a c t i o n .  A n  i n e x p l i c a b l e  
g r o w t h  i n h i b i t i o n  w h i c h  m a y  h a v e  a f f e c t e d  t h e  N i l e  P e r c h  s u g g e s t s  t h a t  a  p o p u ­
l a t i o n  d e n s i t y  o f  m o r e  , t h a n  1 0 0 .  L a t e s  p e r  s q u a r e  f o o t  a w a y  m a y  b e  t o o  h i g h .  
T h u s  t h i s  N i l e  P e r c h  p o p u l a t i o n  m a y  r e p r e s e n t  a  r u n t e d  s t o c k .  
T H E  M E A S U R E M E N T  O F  P R E D A T I O N  
F i g u r e s  f o r  t h e  a c t u a l  i m p a c t  o f  t h e  p r e d a t o r s  o r  a  k n o w n  p o p u l a t i o n  o f  T i l a p i a  
w e r e  o b t a i n e d  i n  a n  e x p e r i m e n t  a t  S a g a n a  u s i n g  e i g h t  o f  t h e  f i s h  w h i c h  l a t e r  l i v e d  
i n  t h e ,  f o u r - a c r e , d a m .  
I n  t h i s  e x p e r i r r i e n t ,  d e f a i i e d  i n  T a b l e  A 7 ,  t h r e e  o n e - a c r e  ' d a m s  v i e r e  , e a c h  s t o c k e d  
w i t h  2 , 0 0 0  J e i , l a p i a  n i g r a .  E i g h t  N i l e  P e r c h  w e r e  a d d e d  t o  o n e  p o n d ,  e i g h t  B l a c k  
' B a s s  ( M i c r o p t e r u s  s a l m o i d e s )  t o  a n o t h e r ,  w h i l e  t h e  t h i r d  p o n d  w a s  u s e d  a s  a  
c o n t r o l .  A t '  t h e  e n d  o f  t h i r t y - f i v e  d a y s  a  t o t a l  c o u n t  o f  t h e  f i s h  p o p u l a t i o n  w a s  
m a d e  i n  a l l  t h r e e  p o n d s .  I n  t h e  c o n t r o l  p o n d  2 5  p e r  c e n t  o f  t h e  s t o c k  w e r e  m i s s i n g  
w h i l e  t h e  r e d u c t i o n  o f  t h e  T i l a p i a  p o p u l a t i o n  i n  t h e  L a t e s  p o n d  w a s  6 2 . 5  p e r  c e n t  
~rid i n  t h e  M i c r o p t e r u s  p o n d  w a s  5 5 . 0  p e r  c e n t .  T h e  e i g h t  L a t e s  h a d  e a t e n  a b o u t  
7 5 0  T i l a p i a  d u r i n g  t h i s  t i m e  a n d  h a d  g a i n e d  6 0 0  g m .  i n  w e i g h t  a s  a  g r o u p  ( i t  w a s  
a s s u m e d  t h a t  n o  i n v e r t e b r a t e  f o o d  w a s  t a k e n  d u r i n g  . t h e  e x p e r i m e n t ) .  D i s r e g a r d i n g  
d ' i f f e r e n t i a l  g r o w t h  i n c r e m e n t s  a n d  t r e a t i n g  e a c h  N i l e  P e r c h  a s  e q u a l  t o  o n e  
a n o t h e r ,  e a c h  h a d  c o n s u m e d  t h e  4 . 0  t o  8 _ 0  c m .  T i l a p i a  ( t o t a l  l e n g t h )  a t  a  r a t e  o f  
2 . 6 8  f i s h  p e r  d a y .  I t  i s  a l s o  s h o w n  t h a t  t h e  B l a c k  B a s s  a c h i e v e d  a  c o m p a r a b l e  
p r e d a t i o n  r a t e  o f  2 . 0  t o  2 . 3  f i s h  p e r  d a y  w h e n  a l l o w a n c e  i s  m a d e  f o r  t h e  d e a t h  
o f  o n e  B l a c k  B a s s  d u r i n g  t h e  e a r l y  s t a g e s  o f  t h e  e x p e r i m e n t .  
T h e  ' t o t a l  w e i g h t  i n c r e m e n t  o f ' t h e  T i l a p i a  d u r i n g  t h e  c o u r s e  o f  t h e  e x p e r i m e n t  
w a s  0 . 5  k g .  i n  s p i t e  o f  t h e  d e s t r u c t i o n  o f  6 2 . 5  p e r  c e n t  o f  t h e i r  n u m b e r s  i n  t h e  
" m o s t  h e a v i l y  p r e d a t e d  N i l e  P . e r c h  p o n d :  T h e  T i l a p i a  i n  t h e  B l a c k  B a s s  p o n d  d i d  
b e t t e r  i n  t h i s  r e s p e c t ,  s h o w i n g  a n  i n c r e a s e  o f  5 . 9  k g . ,  b u t  n o t  s o  w e l l  a s  t h e  c o n t r o l  
T i l a p i a  w h i c ' h g a v e  a  n e t  w e i g h t  i n c r e m e n t  o f  8 . 8  k g .  '  
1 6  
THE ESTABLisHMENT OF A PREY POPULATION AND SUBSEQUENT PREDATION 
In the experiments described so far there was little known about the establish­
ment of the prey population. Some information about this aspect of fish-culture 
was gained by stocking a control pond and a predator prey pond, each of 0.25 
acres, with three pairs of Tilapia nigra and adding twelve small Nile Perch to the 
predatory-prey pond only. The measurements of the fish used are given in Table 
A8 which shows the length classes ofth-e original populalions and those of the 
same populations just over five months later. 
At the end of the experiment the co.ntrol pond contained three distinct length 
frequency modes, each representing a generation amongst the progeny of the 
original pairs. The predator-prey pond showed a length frequency distribution 
lacking wel1 marked modes except for a group representing a recent breeding at 
the lowest limit of the range. Only two of the original twelve Nile Perch were 
recovered, while all but two parent T. nigra were recaptured. The Nile Perch had 
an average total length of 30.6 em. shoWing an average monthly growth increment 
of 3.7 em. At the beginning there were no fish prey of a suitable size present to 
support the Nile Perch, but at th~ end of the experiment they had the capacity 
to prey upon all Tilapia less than 8 em. total length since the maximum size of 
prey for Lates approximates to 25 per cent of the predator length (Hamblyn in 
press). Observations showed the presence of small Tilapia in both ponds three 
weeks after the experiment began, so the Nile Perch may have utilized food other 
than Tilapia (e.g.Odonata nymphs, Xenopus larvae) until this time. 
The length-frequency distributions given in Table AS suggest that the first 
Tilapia progeny in the predator-prey pond suffered the heaviest predation (the 
J2.0 em. group was weak in this pond) and that the smaller Tilapia are most 
vulnerable. 1'1 this context Hamblyn (in press) has shown that although small 
Lates take small prey and that large fish can take larger prey, large fish still feed 
largely upon small prey. 
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T A B L E  A I - T H E  L E N G T H  F R E Q U E N C Y  D I S T R I B U T I O N S  O F  T H E  P R I N C l P A L  T i l a p i a  S P E C I E S  
I N  T H E  4 - A c R E  D A M  A T  S A G A N A  O N  1 9 - 1 - 6 2  A N D  2 2 - 3 - 6 2  
N U M B E R S  O F  F I S H  
T o t a l  L e n g t h  
( e m . )  
T .  n i g r a  
1 9 - 1 - 6 2  
2 2 - 3 - 6 2  
T .  m e l a n o p l e u r a  
1 9 - 1 - 6 2  
2 2 - 3 - 6 2  
1 ' 0 ­
1 · 9  
· .  
·  .  
·  .  
·  .  
2  
2 ' 0 ­ 2 ' 9  
· .  
·  .  
·  .  
·  .  
2 7  
1 6  
3 · 0 ­ 3 · 9  
- .  
·  .  
· .  
·  .  
4  9 9  
3  5 2  
4 · 0 ­ 4 · 9  
· .  · .  
·  .  ·  .  
1 9  6 9  
3 9  1 3 5  
5 · 0 ­ 5 · 9  
· .  
·  .  ·  .  ·  .  
1 6  
4 1  
3 9  2 3 0  
6 · 0 ­
6 · 9  
· .  · .  
·  .  
·  .  
6 5  1 5 5  
1 8  
4 9  
7 · 0 ­ 7 · 9  
· .  
· .  
· .  · .  
1 9 6  
6 8  2 3  
1 8  
8 · 0 ­ 8 · 9  
· .  
·  .  
· .  · .  
9 0  7 3  
I I  6  
9 · 0 ­
9 · 9  
·  .  
· .  
·  .  
· .  
5 6  1 3 8  
3  
1 0 · 91 0 · 0 ­
·  .  
·  .  
· .  · .  
3 2  
3 0  
2  
1 1 · 91 1 · 0 ­
·  .  ·  .  
· .  · .  
1 7  1 8  
I  
1 2 · 9
1 2 · 0 ­
· .  · .  
·  .  
·  .  
5  
1  2  
1  
1 3 · 91 3 · 0 ­
·  .  ·  .  
· .  · .  
1  
1 4 · 9
1 4 · 0 ­
· .  · .  · .  
·  .  
1  
1 5 · 91 5 · 0 ­
· .  
·  .  
·  .  
· .  
2  
1 6 · 91 6 · 0 ­
·  .  ·  .  
· .  · .  
1  
-
T O T A L  
·  .  
·  .  ·  .  
5 0 1  
7 2 5  
1 3 6  
5 1 2  
N O T E  : - T h e  d i v i s i o n  a t  5 - 0  e m .  r e p r e s e n t s  t h e  l o w e s t  s i z e  l i m i t  r e t a i n e d  b y  t h e  1 6  m m .  s e i n e - n e t .  
T A B L E  A 2 - - S T A T I S T I C S  F R O M  S U C C E S S I V E  S A M P L E S  O F  T H E  P R I N C l P A L  T i l a p i a  S P E C I E S  
I N  T H E  4 - A c R E  D A M  A T  S A G A N A  O N  2 2 - 3 - 6 2  
S a m p l e  
R a n g e  o f  T o t a l  
W e i g h t  
M e a n  
N u m b e r  S p e c i e s  N u m b e r  
L e n g t h  
( g m . )  
W e i g h t  
( e m . )  
( g m . )  
1  
T .  m e l a n o p l e u r a  
· .  
5 7  
4 · 0 - 9 ' 0  
1 7 0  3 · 2  
T .  n i g r a  
· .  · .  
4 6  
3 ' 5 - 1 1 ' 0  4 4 5  9 · 7  
2  
T .  m e l a n o p l e u r a  
· .  
6 5  
4 · 0 - 7 ' 0  1 6 5  
2 · 5  
T .  n i g r a  
· .  · .  
3 2  
3 ' 5 - 1 1 ' 5  2 5 5  
8 · 2  
3  
T .  m e l o n o p l e u r a  
· .  
5 7  
3 ' 5 - 7 ' 9  1 4 5  2 · 5  
T .  n i g r a  
· .  
· .  
4 1  
4 ' 0 - 1 1 ' 0  3 9 5  
9 · 6  
4  
T .  m e l a n o p l e u r a  
· .  
5 4  3 ' 5 - 9 ' 0  1 8 5  
3 - 4  
T .  n i g r a  
· .  · .  
4 6  4 · 0 - 1 5 ' 0  
6 1 0  1 3 · 3  
5  
T .  m e l a n o p l e u r a  
· .  
7  
2 ' 5 - 7 · 0  >
I  
1 , 0 8 5  ­
T .  n i g r a  
· .  · .  
1 1 0  2 · 0 - 1 1 ' 5  
6  
T .  m e l a n o p l e u r a  
· .  
2 8  2 · 0 - 8 · 9  
5 2 4  ­
T .  n i g r a  
7 1  2 · 0 - 1 1 ' 9
· .  · .  
7  
T .  m e l a n o p l e u r a  
· .  
2 7  
2 ' 0 - 8 · 9  
5 4 5  
­
T .  n i g r a  
· .  · .  
7 6  2 ' 5 - 1 1 ' 5  
8  T .  m e l a n o p l e u r a  
· .  
2 9  
4 · 0 - 7 - 4  ) .  
5 8 0  ­
T .  n i g r a  
· .  · .  
7 6  
3 , 5 - 1 0 ' 5  
9  
T .  m e l a n o p l e u r a  
· .  
3 9  2 · 0 - 1 2 ' 5  
6 6 5  
­
T .  n i g r a  
· .  
· .  
8 8  2 · 0 - 1 1 ' 4  
1 0  
T .  m e l a n o p l e u r a  
· .  
5 0  
2 ' 5 - 6 ' 9  
1 6 0  ­
T .  n i g r a  
· .  · .  
5 0  
2 · 0 - 9 ' 4  
1 1  
T .  m e l a n o p l e u r a  
· .  
6 3  
2 · 0 - 1 0 · 4  ) .  
2 1 7  ­
T .  n i g r a  
· .  · .  
3 7  
2 ' 0 - 9 ' 9  
1 2  
T .  m e l a n o p l e u r a  
· .  
4 7  3 · 0 - 8 · 9  
2 1 5  
­
T .  n i g r a  
· .  
5 3  
1 ' 0 - 1 0 ' 0  ) .  
1 8  




















1100 t full 1 seinehaul(16mm.) .. 
1400 t full 1 seine haul (16mm.) .. 
0930 Pools Many seine hauls 
(16 mm.). 
1400 Pools Poisoning, hand eollec­
tion. 
1800 Pools Poisoning, digital 
counter. 
Fish selected for consumption .. 
· . · . 
Total of Lates niloticus .. . . 




















TABLE A4-LENGTH FREQUENCY DISTRffiUTION OF Lates niloticus IN THE LUWALA 
SUGAR ESTATE DAM 
. 
Numbers of Fish 
Total length 
(em.) 16-10-59 5-10-61 18-1-62 26-1-62 3-2-62 16-2-62 
6·0- 7·9 1 - - - - -
8·0- 9·9 3 2 1 - - -
10·0-11·9 3 5 1 2 2 -
12'0-13·9 5 6 6 5 2 2 
14·0-15·9 2 4 5 4 3 3 
16·0-17·9 1 3 - 2 2 2 
18·0-19·9 - 2 3 2 - -
20'0-21·9 - - 1 1 1 -
22·0-23·9 - - 2 2 4 -
24·0-25·9 - - 1 - I 2 1 
26'0-27·9 - - - - 3 1 
28·0-29·9 - - 1 - - 1 
30'0-31·9 - - - 1 1 -
32·0-33·9 - - - - - -
34·0-35·9 - - 2 - - -
36·0 - - - - - -




.. -~ ~ 
TABLE A5-POPULATION ESTIMATES FOR Tilapia zillii AND Lates niloticus IN T.HE L-6WALA SUGAR ESTATE DAM 
(Within the selection range of a 16 em. seine-net), 
Date I N I C R M A B CxM	 ERIECXMI IECRX Mct M I I	 I 
Tilapia zillii 
18-1-62 
· .	 · . 5 138 - - 138 138 - - - --' ­
26-1-62 3 134 4 138 134 272 18,492 4,623 18,492 4 4,623
 
3-2-62 
· . · . 
3 70 4 272 70 342 19,040 4,760 37,532 & 4,692
 





3 24 2 346 - - 8,304 4,152 47,204 11 4,291 
Lares niloticus 1:5 18-1-62	 5 22 - - 22 22 - - - - ­I26-f-62 3 19 1 22 19 41 418 418 418 I 418
 
3-2-62 3 20 3 41 20 61 820 273 1,238 4 310
 
7-2-62 2 2 1 61 2 63 122 122 1,360 5 272
 
16-2-62	 3 16 1 63 - - 1,008 1,008 2.368 6 395 
. NOTE.- Where	 N=Number of seine hauls. CxM
 
C=Number of unmarked fish captured. Population estimate on one day's results.
 
R=Number of marked fish captured. R
 
M=Number of marked fish previously released.
 
A=Number of new fish marked and released. EC X M
 
B=Total number of fish marked released. Population estimate on results to date.
 
E C x M = Progressive total of C x M R
 
ER =Progressive total of R
 
l. ..II' ~. 
TABLE A6-LENGTH FREQUENCY DISTRIBUTioNS OF Tilapia zillii IN THE LUWALA SUGAR ESTATE DAM 
Total Length 









































































































































































367 508 208 239 
I 
130 I 120 116 67 4 24 
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T A B L E  A 7 - T H E  P O P U L A T I O N  O F  F I S H  I N  T H E  I - A c R E  D A M S  A T  S A G A N A  D U R I N G  
P R E D A n O N  P R E S S U R E  E X P E R I M E N T S  
N u m b e r  N u m b e r  
W e i g h t  W e i g h t  
W e i g h t  
P o n d  F i s h  2 0 - 1 2 - 6 0  2 3 - 1 - 6 1  2 0 - 1 2 - 6 0  2 3 - 1 - 6 1  i n c r e m e n t  
( k g . )  ( k g . )  ( k g . )  
C o n t r o l  
· .  
P r e y  
· .  
2 , 0 0 0  
1 , 4 4 1  
4 · 4  1 3 · 2  
g . g  
( A 2 )  
· .  
P r e d a t o r  n i l  
n i l  n i l  
n i l  
n i l  
L a t e s  
· .  
P r e y  
· .  
2 , 0 0 0  7 4 8  
4 · 4  
4 · 9  
0 ' 5  
( A 5 )  
· .  
P r e d a t o r  8  
8  
5 ' 7  
6 · 3  0 · 6  
M i c r o p t e r u s  P r e y  
· .  
2 , 0 0 0  8 6 9  
4 · 4  1 0 · 3  5 · 9  
( A 7 )  
· .  
P r e d a t o r  8  7  7 · 6  5 · 4 5  
­
T A B L E  A 8 - L E N G T H  F R E Q U E N C Y  D I S T R I B U T I O N S  O F  P R E D A T O R S  A N D  P R E Y  D U R I N G  
P R E Y  P O P U L A T I O N  E s T A B L I S H M E N T  E X P E R I M E N T S  A T  S A G A N A  
( M = M a l e  
F = F e m a l e )  P o p u l a t i o n  N u m b e r s  o n  5 - 7 - 6 1  
P o p u l a t i o n  N u m b e r s  o n  3 1 - 1 - 6 1  
T o t a l  L e n g t h  
( e m . )  C o n t r o l  P r e d a t i o n  a n d  P r e y  C o n t r o l  P r e d a t i o n  a n d  P r e y  
.  
T .  n i g r a  
L a t e s  T .  n i g r a  
T .  n i g r a  
T .  n i g r a  
L a t e s  




3 ' 0 - 3 · 9  . .  -
-
-
9 7  
1 9 
  







5 · 0 - 5 · 9  . .  -
-
-
2 0 1  
7 0 
  




2 2  
8 8 
  
7 ' 0 - 7 ' 9  . .  








5 9  
u 
  














4 2  
M  





2 2  
1 1  
~t




4 7  
1 1  
. 0 1 : :  







; : I l l )
1 4 ' 0 - 1 4 ' 9  . .  
-
0  
- 1 2  
4  
Z o o
1 5 ' 0 - 1 5 · 9  . .  
-
I  I F
1 6  
3  
o : l
. . .  
1 6 ' 0 - 1 6 · 9  . .  3 F  
-
2 F 1 1  
6  
I l )  
: >  






1 8 ' 0 - 1 8 , 9  . .  
-
-
- 1  
­
















2 2 ' 0 - 2 2 · 9  . .  
3 M  
-
3 M  
1  
2  
2 3 ' 0 - 2 3 ' 9  . .  
-
-




2 2  
APPENDIX B 




By E. L. HAMBLYN 
INTRODUCTlON 
In Lake Victoria the large number of fish species all referable to the Cichlid 
genus Haplochromis offers difficulty to the taxonomist. In quantitative studies this 
fundamental problem of identity is rendered the more difficult by the great num­
ber of individuals caught at a time. As most of the fish are from 4-9 cm. total 
length, the numerical description of a catch of Hoplochromis tends to be time­
consuming, inaccurate and frustrating. 
However, the introduction of Lates niloticlls (Nile Perch) to Lake Victoria was 
proposed upon their appetite for Haplochromis which are otherwise of little direct 
commercial importance. Species of this genus are already a major item i!l'the diet 
of Bagrus. Clarias and of some predatory forms within the Haplochromis genus 
itself so that the introduction of another predator (Lates) would be expected to 
cause increased pressure on the stocks of prey fish (Haplochromis). Thus a quan­
titative index of the Haplochromis stocks of Lake Victoria was desirable in order 
to follow possible changes in the populations resulting from the introduction of 
Lates. 
The waters of Lake Victoria offer a great diversity of habitats, but the present 
work was undertaken on part of the shoreline of Napoleon Gulf which is probably 
typical of the shallow weedy bays common around the lake margins. 
An attempt has been made to calculate the fish population density by repetitive 
hauls of a 16 mm. seine in a given area, but the use of 5 mm. and 29 mm. seines 
was fortuitous as these nets were used at the same site for the collection of 
Astatoreochromis allalldi by the Uganda Fisheries Department, and the oppor­
tunity was taken fo examine the remainder of the catch from their collection,:;. 
The poisoning of the shoreline vegetation belt was not part of the experimental 
fishing programme; it so fiappened that the experimental fishing site was included 
in the area to be sprayed during the course of trials with the molluscicide 
Bayer 73. 
CATCHES BY POISONING 
Napoleon Gulf is about 1.5 km. wide opposite the fishing site. There was in 
1962 little commercial gill-net activity which was confined to a few canoes fishing 
the Buganda shore. Graded fleets of gill-nets were fished to the shore about 100 m. 
off the poisoned area both before and after treatment effected on 27th February 
and 2nd March 1962 respectively; the results are given in Table B1. The catch 
was typical for the area, there was no marked change in. the fish population after 
poisoning and there was no evidence to suggest that fish in the region of the 
gill-nets had been affected by the molluscicide. 
The water affected by the poison covered an area about 300 m. long by 20 m. 
wide and was treated on both occasions by spraying from an aircraft in a swathe 
about 10 m. wide. The indented nature of the shoreline called for a series of 
separate runs to complete the treatnl.enf of poisoning all the shoreline belt. The 
depth of water along this belt was nowhere more than 1.5 m·. 
23 
, ; . J -
F i s h  m o r t a l i t y  a p p e a r e d  t o  b e  r e s t r i c t e d  t o  a  zon~ w i t h i n  t h e  s p r a y e d  a r e a .  
F i s h  b e g a n  t o  d i e  a  f e w  m i n u t e s  a f t e r  s p r a y i n g  b e g a n  a n d  s t r u g g l i n g  f i s h  o f  
v a r i o u s  s p e c i e s  w e r e  o b s e r v e d  o n  t h e  s u r f a c e  h a l f  a n  h o u r  a f t e r  s p r a y i n g  c e a s e d ,  
b u t  i n  r e l a t i o n  t o  t h e  g r e a t  n u m b e r  o f  f i s h  . t h a t  w e r e  r e c o v e r e d  t h e r e  w a s  l i t t l e  
v i s i b l e  a c t i v i t y  a t  t h e  s u r f a c e  f o l l o w i n g  s p r a y i n g .  
R e c o v e r y  o f  t h e  d e a d  f i s h  t o o k  p l a c e  o v e r  a  p e r i o d  o f  t h r e e  d a y s .  C o l l e c t i o n  
w a s  f a v o u r e d  b y  a  s t r o n g  o n - s h o r e  b r e e z e  w h i c h  b l e w  f o r  a  t i m e  o n  e a c h  o f  t h e s e  
d a y s .  D e a d  f i s h  w e r e  t h r o w n  u p  a s  f l o t s a m  e a c h  n i g h t .  D e c o m p o s i t i o n  u n d e r  t h e  
c o n d i t i o n s  ( 2 0
0  
C . )  f o u n d  i n  t h e  l a k e  w a s  r a p i d  a n d  o n  t h i s  o c c a s i o n  w a s  s u f f i c i e n t  
t o  f l o a t ,  b y  t h e  e n d  o f  t h e  f i r s t  d a y ,  m o s t  o f  t h e  f i s h  w h i c h  h a d  d i e d  o n  t h e  b o t t o m .  
S e a r c h e s  o f  t h e  w e e d - b e l t  r e v e a l e d  v e r y  f e w  d e a d  f i s h  c a u g h t  u p  i n  t h e  w e e d  a f t e r  
t h e  f i r s t  d a y  a n d  n o n e  a t  a l l  o n  t h e  t h i r d  d a y .  S c a v e n g e r s  a c c o u n t e d  f o r  a  f e w  
f i s h  b u t  l o s s e s  w e r e  c o n s i d e r e d  n e g l i g i b l e .  
T h e  f i s h  w e r e  c o l l e c t e d  b y  a  s k i l l e d  t e a m  f a m i l i a r  w i t h  h a n d l i n g  t h e  s m a l l e s t  
o f  i n d i v i d u a l s .  T h e y  w e r e  s u c c e s s f u l  i n  r e c o v e r i n g  t h e  s m a l l e s t  s p e c i m e n s  o f  B a g r u s  
a n d  C l a r i a s  w h i c h  w e r e  t h e  m o s t  d i f f i c u l t  f i s h  t o  s e e .  T h e  o n l y  f i s h  d i s r e g a r d e d  
d u r i n g  t h e  c o l l e c t i o n  a n d  s u b s e q u e n t  c o u n t  w e r e  l a r v a l  f i s h  n o r m a l l y  f o u n d  i n  
t h e  m o u t h s  o f  t h e  m o u t h - b r o o d i n g  s p e c i e s  o f  C i c h l i d a e .  
T h e  p o i s o n e d  f i s h  p o p u l a t i o n  d e t a i l e d  i n  T a b l e  B 2  w a s  s e p a r a t e d  i n t o  c l a s s e s  
i n  t h e  s a m e  w a y  a s  t h e  f i s h  f r o m  s e i n e  h a u l s ,  e x c e p t  t h a t  a l l  t h e  p r e d a t o r y  H a p / o ­
c h r o m i s  w e r e  i d e n t i f i e d  b y  d e n t a l  c h a r a c t e r s  r e g a r d l e s s  o f  s i z e .  T h i s  i d e n t i f i c a t i o n  
s e r v e d  a s  a  c h e c k  o n  t h e  l e n g t h '  f r e q u e n c y  d i s t r i b u t i o n s  o f  p r e d a t o r s  a n d  n o n ­
p r e d a t o r s  f r o m  t h e  s e i n e  s a m p l e s .  
T h e  s a m p l i n g  t e c h n i q u e  u s e d  f o r  t h e  s e i n e - n e t  c a t c h e s  w a s  f o u n d  t o  b e  i n a d e ­
q u a t e  f o r  t h e  h u g e  n u m b e r  o f  f i s h  k i l l e d  b y  t h e  p o i s o n .  T h e s e  w e r e  c o u n t e d  o u t  
i n  g r o u p s  o f  o n e  h u n d r e d ,  a n d  t h e  s a m p l e s  w e r e  o b t a i n e d  b y  t a k i n g  e v e r y  t e n t h  
g r o u p .  T h e r e  w a s  a  n o t i c e a b l e  g r a d u a l  r e d u c t i o n  i n  s i z e  o f  e a c h  g r o u p  s i n c e  t h e  
w o r k e r s  d o i n g  t h e  c o u n t i n g  h a d  t e n d e d  t o  c o u n t  t h e  b i g g e r  f i s h  f i r s t .  I n  t h e  s e l e c ­
t i o n  o f  t h e  s a m p l e s  a  d e l i b e r a t e  a t t e m p t  w a s  m a d e  t o  a l l o w  f o r  t h i s  g r a d a t i o n .  
T a b l e  B 3  s h o w s  t h e  f r e q u e n c y  d i s t r i b u t i o n s  o f  s a m p l e s  t a k e n  o n  t w o  s u c c e s s i v e  
d a y s .  T h e  m e a n  l e n g t h  o f  e a c h  s a m p l e  ( s a m p l e s  J - I  J )  r e f l e c t s  t h e  g r a d a t i o n  i n  s i z e  
s h o w n  b y  t h e  g r o u p s  o f  f i s h .  T h i s  a f f e c t  w a s  a v o i d e d  d u r i n g  t h e  s e c o n d  d a y  b y  
s t o p p i n g  i n v o l u n t a r y  s i z e  s e l e c t i o n  o n  t h e  p a r t  o f  t h e  s t a f f .  N o  s a m p l e s  w e r e  t a k e n  
o n  t h e  t h i r d  d a y  a f t e r  p o i s o n i n g  b u t  a  t o t a l  c o u n t  o f  f i s h  r e c o v e r e d  w a s  m a d e .  
A l l  m e a s u r e m e n t s  w e r e  o f  t o t a l  l e n g t h  r e c o r d e d  t o  t h e  n e a r e s t  m i l l i m e t r e .  
T h e  u s e  o f  p a r a m e t e r s  d e s c r i b i n g  n o r m a l  l e n g t h - f r e q u e n c y  d i s t r i b u t i o n s  i n v o l v e s  
t h e  a s s u m p t i o n  t h a t  t h e  d i s t r i b u t i o n  d o e s  n o t  d e p a r t  t o o  f a r  f r o m  n o r m a l i t y .  O n l y  
t h o s e  d i s t r i b u t i o n s  w h i c h  a r e  b i m o d a l  o f f e r  d i f f i c u l t y  i n  t h i s  r e s p e c t ,  a  f e a t u r e  
w h i c h  h a s  b e e n  d i s r e g a r d e d  f o r  t h e  p u r p o s e  o f  c a l c u l a t i n g  t h e  a r i t h m e t i c  m e a n  
a n d  s t a n d a r d  d e v i a t i o n .  F o r  t h i s  r e a s o n  t h e  g r o u p e d  f r e q u e n c y  d i s t r i b u t i o n s  a r e  
s h o w n  t o g e t h e r  w i t h  t h e i r  m e a n  a n d  s t a n d a r d  d e v i a t i o n s  ( T a b l e  B 3 ) .  
W h i l s t  t h e r e  w e r e  a  g r e a t  n u m b e r  o f  f i s h  k i l l e d ,  t h e  i n d i v i d u a l  s i z e s  w e r e  v e r y  
s m a l l  ( T a b l e  B 4 ) .  T h e  n o n - p r e d a t o r y  H a p / o c h r o m i s c o m p r i s e d  5 5  p e r  c e n t  o f  t h e  
t o t a l  b y  w e i g h t  a n d  n u m b e r e d  a b o u t  3 5 0  t o  t h e  k i l o g r a m .  T h e  p r e d a t o r y  H a p / o ­
c h r o m i s  a c c o u n t e d  f o r  7  p e r  c e n t  o f  t h e  t o t a l  w e i g h t  a n d  n u m b e r e d  7  t o  t h e  
k i l o g r a m .  T h e  p r e d a t o r s  B a g r u s  a n d  C l a r i a s  f o r m e d  2 3 . 5  p e r  c e n t  o f  t h e  t o t a l  
c a t c h  b y  w e i £ " h t  s o  t h a t  a l l  t h e  p r e d a t o r y  f i s h  d e p e n d e n t  p r i n c i p a l l y  o n  o t h e r  f i s h  
f o r  f o o d  f o r m e d  3 0 . 5  p e r  c e n t  o f  t h e  t o t a l  w e i g h t  r e c o v e r e d .  B y  n u m b e r s  t h e s e  
p r e d a t o r s  f o r m e d  a b o u t  2  p e r  c e n t  o f  t h e  c a t c h .  
T h e  l e n g t h · f r e q u e n c y  d i s t r i b u t i o n s  f o r  B c r g r u s  a n d  C l a r i a s  ( T a b l e  B 4 )  s h o w  t h a t  
t h e  m a j o r i t y  o f  t h e s e  f i s h  w e r e  p r o b a b l y  i m m a t u r e .  T w o - t h i r d s  o f  t h e  B a g r u s  
w e r e  b e l o w  2 0  c m .  w h i l e  o n l y  6  o u t  o f  J 2 4  C l a r i a s  e x c e e d e d  t h i s  l e n g t h .  T h u s  t h e  
2 4  
possible predation pressure is much less than the simple numerical percentage 
comparisons indicate. When allowance is made for this ineffective predator com­
ponent the weight of the active predators is probably only about 15 per cent of 
the total weight. 
The only predatory species represented throughout the life range is Bagrus 
docmac. The small individuals of the predatory Haplochromis spp. were absent 
from the poisoned catches despite careful inspection (Table B5). Large Clarias 
were absent (Table B4) although the genus was represented by numerous small 
individuals. There is the possibility that the accessory breathing organs of this 
species may have allowed some large fish to escape poisoning by the molluscicide. 
The air-breathing habit of Proloplerus (Lung-fish) may also have favoured the 
survival of this species which was known in the area although no specimens were 
taken by seining or gill-netting. 
The maximum total length of 12.4 cm. for the non-predatory Haplochromis 
spp. from poisoning (Table B5) compares well with the 12.5 cm. fish representing 
the maximum length from the seine-net group. What proportion of these non­
predatory Haplochromis spp. spend the whole of their lives in the area is not 
known, but it is likely that many of these non-predatory species reach their 
maximum size in the habitat studied and that they make only the most limited 
forays away from this chosen habitat. The fish in this non-predatory group 
accounted for 94.2 per cent of the total number of all fish species poisoned. 
CATCHES BY SEINE-NETIING 
Only in places where the weed belt is broken is it possible to fish a seine-net, 
since aquatic vegetation merely causes the net to roll up. The particular beach 
used in this study was the site of the Jinja-Bugungu canoe ferry landing about 
100 m. north of the railway pier at Jinja. The nature of the bottom (firm, free 
of rooted aquatic vegetation) determined the precise site of fishing and the same 
site was fished each time. The area covered by the seine was about 0.25 hectares: 
an area small enough to be re-occupied quickly. The efficiency of hauling was 
high for all the daytime hauls but the only attempted night haul was a failure 
due to mishandling. ­
The cichlid catch was divided into the following classes: Tilapia, Aslaloreo­
chromis, predatory Haplochromis, non-predatory Haplochromis and the fish other 
than Cichlidae were arranged by families. The predatory Haplochromis were 
distinguished from the non-predatory forms by the nature of their jaws, and they 
were generally much larger than the non-predatory Haplochromis. The Haplo­
chromis separated in this way were the piscivorous predators and the distinction 
between predator and non-predator is in respect of the piscivorous habit. It was 
noticeable that the largest cichlid fish were either Haplochromis predators or 
representatives of other cichlid genera; non-predatory forms were not large. So 
marked was this size distinction that a satisfactory separation of the predatory 
and non-predatory Haplochromis spp. was made on the basis of length alone; 
almost all fish below 12.5 em. total length being non-predatory H aplochromis. 
The length-frequency distributions of both groups caught by seining or by 
poisoning appear in Table B5. 
Samples of the non-predatory group were obtained by spreading the fish out 
to even depth in a large sink. A metal square of 30 cm. side was dropped on the 
fish and all fish not completely covered by the square were cleared from around 
the edges. The fish so covered were taken as the first sample. A second sample 
was obtained after respreading the remaining fish. 
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T h e  s a m p l i n g  m e t h o d s  f o r  t h e  s e i n e - n e t  c a t c h e s  w a s  n o t  w h o l l y  s a t i s f a c t o r y .  
T a b l e  B 6  s h o w s  t h e  r e s u l t s  o f  s a m p l i n g  a n d  t h e  r e s u l t s  o f  t e s t s  o f  t h e  s a m p l i n g  
m e t h o d .  T h e  m e a n s  w e r e  s i g n i f i c a n t l y  d i f f e r e n t  a t  t h e  5  p e r  c e n t  l e v e l  i n  s a m p l e s  
t a k e n  o n  1 9 t h  J a n u a r j  1 9 6 2  a n d  2 0 t h  J a n u a r y  1 9 6 2 ,  w h i l e  t h e  v a r i a n c e  r a t i o  w a s  
s i g n i f i c a n t l y  d i f f e r e n t  a t  t h e  s a m e  l e v e l ,  i n  t h e  s a m p l e  o n  1 3 t h  J a n u a r y  1 9 6 2 .  
W h e r e  t h e  m e a n s  w e r e  s i g n i f i c a n t l y  d i f f e r e n t  t h e  s a m p l e s  f o r m e d  a  h i g h  p r o p o r ­
t i o n  o f  t h e  t o t a l  c a t c h  ( 1 5 7  o u t  o f  7 4 0  o n  1 9 t h  J a n u a r y  1 9 6 2 ,  a n d  1 6 1  o u t  o f  
4 2 0  o n  2 0 t h  J a n u a r y  1 9 6 2 ) .  T h e  m o s t  l i k e l y  f a c t o r  i n t r o d u c i n g  b i a s  w a s  t h e  
s p r e a d i n g  o f  t h e  t h i n  l a y e r  o f  f i s h  p r e p a r a t o r y  t o  t a k i n g  t h e  s a m p l e s .  
I n  t h e  s a m p l e  f r o m  1 3 t h  J a n u a r y  1 9 6 2  t h e  c a l c u l a t i o n  o f  t h e  s i g n i f i c a n c e  o f  
t h e  v a r i a n c e  r a t i o  o f f e r s  a  n u m e r i c a l  d i s t i n c t i o n  b e t w e e n  t h e  t w o  s a m p l e  d i s t r i ­
b u t i o n s  n o t  d i s t i n g u i s h e d  b y  t h e i r  m e a n s .  I n  t h e s e  c a s e s  w h e r e  t h e  s a m p l e s  a r e  
s i g n i f i c a n t l y  d i f f e r e n t  f r o m  o n e  a n o t h e r  t h e  r e a s o n  m u s t  b e  s o u g h t  i n  t h e  s a m p l i n g  
p r o c e d u r e  a s  b o t h  s a m p l e s  i n  e a c h  c a s e  c o m e  f r o m  t h e  s a m e  p o p u l a t i o n .  W h e n  
f i s h  a r e  s e l e c t e d  b y  h a n d  i t  i s  e a s i e r  t o  g r a s p  b i g g e r  t h a n  s m a l l e r  f i s h  s o  t h a t  
h a n d l i n g  t h e  f i s h  i s  t o  b e  a v o i d e d  a s  f a r  a s  p o s s i b l e .  F o r  t h i s  r e a s o n  t h e  d e v i c e  
o f  t h e  m e t a l  s q u a r e  w a s  u s e d  t o  d e t e r m i n e  t h e  s a m p l e ,  b u t  o n l y  a f t e r  s p r e a d i n g  
t h e  f i s h  t o  a n  e v e n  d e p t h  u s i n g  t h e  h a n d .  I t  a p p e a r s  d e s i r a b l e  t o  t a k e  t h e  s a m p l e s  
a t  t h e  s a m e  t i m e  a f t e r  u s i n g  s o m e  f o r m  o f  n o n - s e l e c t i v e  m e c h a n i c a l  s p r e a d e r .  
I n  t h e s e  c i r c u m s t a n c e s  t h e  I  i n  1 9  c h a n c e  t h a t  t h t  s a m p l e s  a  a n d  b  i n  f i s h i n g s  
o n  1 9 t h  J a n u a r y  1 9 6 2  a n d  2 0 t h  J a n u a r y  1 9 6 2  ( T a b l e  B 6 )  w e r e  n o t  d r a w n  f r o m  
t h e  s a m e  p o p u l a t i o n  h a s  b e e n  d i s r e g a r d e d  a s  a n  a r g u m e n t  a g a i n s t  s u m m i n g  t h e  
s a m p l e s  t o  g i v e  o n e  d i s t r i b u t i o n  w h i c h  i s  g i v e n  i n  T a b l e  B 7 .  
H o w  f a r  t h e s e  d i s t r i b u t i o n s  d e s c r i b e  t h e  a c t u a l  f i s h  p o p u l a t i o n  a s  d i s t i n c t  f r o m  
t h e  s e l e c t i o n  c h a r a c t e r i s t i c s  o f  t h e  n e t s  m a y  b e  s e e n  b y  c o m p a r i n g  t h e m  w i t h  t h e  
r e s u l t s  , o f  t h e  p o i s o n i n g .  T h e  r a n g e  o f  s i z e  o f  n o n - p r e d a t o r s  a m o n g s t  t h e  p o i s o n e d  
f i s h  i s  f r o m  1 . 5 - 1 2 . 4  c m .  ( T a b l e  B 5 ) .  T h e  u p p e r  s i z e  l i m i t  f o r  n o n - p r e d a t o r s  f r o m  
s e i n e  h a u l s  w a s  1 2 . 9  c m .  w h i l e  t h e  l o w e , '  l i m i t s  v a r i e d  w i t h  m e s h  s i z e  ( T a b l e  B 7 ) .  
T h e  5  m m .  s e i n e  t o o k  t h e  s m a l l e s t  n o n - p r e d a t o r y  H a p l o c h r o m i s  a n d  t h e  2 9  m m .  
s e i n e  t h e  l a r g e s t ,  b u t  t h e  d i f f e r e n c e  i n  t h e i r  m i n i m u m  l e n g t h s  c a p t u r e d ,  3 . 0  a n d  
5 . 0  c m .  r e s p e c t i v e l y ,  w a s  o n l y  2 . 0  e m .  T h e  d i f f e r e n c e  b e t w e e n  t h e  m e a n s  6 . 1 6  a n d  
8 . 3 3  c m .  r e s p e c t i v e l y  w a s  o n l y  2 . 1 7  c m .  T h e  m e a n  f o r  t h e  1 6  m m .  s e i n e  v a r i e d  
b e t w e e n  7 . 1 3  a n d  7 . 6 4  c m .  w h i l e  t h e  s m a l l e s t  f i s h  t a k e n  r a n g e d  b e t w e e n  4 . 0  a n d  
4 . 9  c m . 	  ( T a b l e  B 7 ) .  
A m o n g s t  t h e  s a m p l e s  o f  p o i s o n e d  f i s h ,  o n l y  s a m p l e  1 3  ( T a b l e  B 3 )  r e s e m b l e s ,  
i n  t e r m s  o f  x  a n d  S . D . ,  s a m p l e s  f r o m  t h e  1 6  m m .  s e i n e  ( T a b l e  B 7 ) ,  a n d  s a m p l e  9  
( T a b l e  B 3 )  w o u l d  r e p r e s e n t  s a m p l e s  t a k e n  b y  a  n e t  o f  m e s h  s m a l l e r  t h a n  1 6  m m .  
T h e  u s e  o f  s u c h  a  n e t  o f  s m a l l  m e s h  s i z e  w o u l d ,  h o w e v e r ,  b e  i m p r a c t i c a l  a s  a  
b e a c h - s e i n e  b e c a u s e  o f  t b e  h i g h  w a t e r  r e s i s t a n c e  i n  h a u l i n g .  
T h e  d i s t r i b u t i o n  o f  t h e  5  m m .  n e t  s a m p l e  i s  o f  s p e c i a l  i n t e r e s t  a s  t h e  v a l u e  o f  
t h e  f i r s t  q u a r t i l e  ( Q I )  i s  5 . 1 7  c m . ,  a  f i g u r e  o n l y  s l i g h t l y  l e s s  t h a n  t h e  m e a n  o f  t h e  
p o i s o n e d  s a m p l e s  w h i c h  i s  5 . 4  c m .  I t  w o u l d  b e  i n t e r e s t i n g  t o  k n o w  h o w  w e l l  
v a r i a t i o n s  o f  Q I  f o r  t h e  5  m m .  n e t  w o u l d  r e p r e s e n t  v a r i a t i o n s  o f  t h e  m e a n  i n  t h i s  
c o m p o n e n t  o f  t h e  f i s h  p o p u l a t i o n .  
S o m e  o f  t h e  s p e c i e s  f o u n d  i n  t h e  p o i s o n  c a t c h  w e r e  r a r e  i n  t h e  s e i n e - n e t  c a t c h e s ,  
w h i l e  o t h e r s  o c c u r r e d  i n f r e q u e n t l y .  B W ' b u s  a n d  M a s t a c e m b e l u s  w e r e  s c a r c e l y  e v e r  
c a u g h t ,  E n g r a u l i c y p r i s  a n d  A / e s t e s  w e r e  o c c a s i o n a l ,  w h i l e  B a g r u s ,  M o r m y r u s  a n d  
C / a r i a s  w e r e  u s u a l l y  r e p r e s e n t e d  b y  o n e  o r  t w o  i n d i v i d u a l s  e a c h  h a u l .  W h i l s t  t h e  
e e l - l i k e  b o d y  o f  M a s t a c e m b e l u s  a l l o w s  t h e  l a r g e s t  t o  p a s s  t h r o u g h  t h e  m e s h  o f  
t h e  1 6  m m .  s e i n e ,  t h e  m o r e  n o r m a l  b o d y  c r o s s - s e c t i o n  o f  M o r m y r u s  d o e s  n o t  
a l l o w  e s c a p e  i n  t h i s  w a y .  T h e  p r o b a b i l i t y  i s  t h a t  t h e  d o w n w a r d  c u r v e d  p r o b o s c i s  
o f  t h i s  b o t t o m - l i v i n g  s p e c i e s  i s  u s u a l l y  s o  c l o s e l y  i n  c o n t a c t  w i t h  t h e  b o t t o m  t h a t  
t h e  f o o t  r o p e  o f  t h e  n e t  d o e s  n o t  p a s s  u n d e r  t h e  h e a d  o f  t h e  f i s h .  
2 6  
In regard to the Hap/vchromis spp. (Table B8), the attempt to reduce the 
population by decreasing the time intervals between fishings was successful. The 
intervals were halved up to 20th January 1962 and resulted in a catch about 
one-sixth of that made at the start seven days earlier. Both groups of Haplo­
chromis were affected; the piscivorous predators falling in numbers (24 to 2) 
proportionately more than the predators (2,376 to 420). The ratio of these pre­
dators to non-predators was remarkably uniform in respect of· both weight and 
numbers between 13th January 1962 and 20th January 1962. 
The time lapse of five days (20th January 1962 to 25th January 1962), before 
fishing both the 5 mm. and the 29 mm. seine on the morning of the same day, 
allowed some repopulation of the area fished. Nine days later, on 3rd February 
1962, and three days after treatment with poison (28th January 1962), the 16 mm. 
seine made a catch unusual only because of the large number of predators. A 
slight increase in total yield of Haplochromis was shown in the following catches 
on 3rd February 1962, 16th February 1962 and 2nd March 1962. 
The average weight of the net-caught predators varied between 47 and 120 gm., 
a range exceeded by the poisoned predators which averaged 142 gm. The species 
of Haplochromis taken by both methods were the same, thus the superior swim­
























































































































TABLE B2-THE NUMBER AND WEIGHTS OF ALL FISH KILLED BY POISONING 
End of First Day I End of Third Day 
Estimated 
Number Weight Number Weight 
(kg.) (kg.) 
Predatory Haplochromis 
· . · . 
29 4·15 135 
Non-predatory Haplochromis 
· . 17,454 40-45 38,992 
Barbus magdalenae 
· . · . · . 
423 0·83 590 1·2 
Eugraulicypris 
· . · . · . 
257 0·49 369 0'75 
Mormyrus kannume 
· . · . · . 
109 7·73 348 23·0 
Astatorechromis 
· . · . · . 
170 4'32 248 5·5 
Mastacembelus 
· . · . · . 
- 242 5·0 
Clarias 
· . · . · . · . 
- 212 10·0 
Alestes 
· . · . · . · . 
77 0·68 163 1·5 
Bagrus .. 
· . · . · . · . 
33 7'46 110 25·0 
Tilapia zillii 
· . · . · . · . 
6 1·06 16 2·7 
Marcusenius 
· . · . · . · . 
- 4 0·5 
Barbus amphigramma 
· . · . 
- 4 
Tilapia esculenta 
· . · . · . 
- 3 
Barbus spp. 
· . · . · . · . 
- 1 
Labeo sp. 
· . · . · . · . 
- 1 
Protopferus sp. 
· . · . · . 
- I 
TOTAL 
· . · . · . 





TABLE B3-LENGTH-FREQUENCY DISTRIBUTION OF ALL SAMPLES OF Haplochromis sp. FROM POISON CATCHES 
I 
Total Length SAMPLE NUMBER	 TOTAL I SAMPLE NUMBER TOTAL 
(em.) -----­
SI S2 S3 S4 S5 S6 S7 S8 S9 SIO SII S I-I I S 12 SI6 SI7 S12-17'""""Si"3rSi4l----sl5 
1·5- 1'9	 .. - 2 - - - - - - - - - 2 I - - - - I 
2·0- 2'4	 · . I 3 - 2 - - - - - - - 6 - - - - I I 2 
2·5- 2·9	 · . 2 15 3 23 - 2 I - - - I - 46 - - 2 - - I 3 
3·0- 3·4	 · . 13 24 16 27 3 6 3 2 - I - 2 96 I - 4 6 10 8 29 
3,5- 3'9	 
· . 19 26 37 15 11 10 2 1 - I I 123 1 - 9 8 13 15 46 
4·0- 4·4	 .. 28 14 22 10 15 17 6 8 - 2 2 124 5 - 10 7 20 15 57 
4'5- 4·9	 
· . 15 8 10 7 19 26 6 7 1 9 9 117 2 2 15 13 24 18 74 
5·0- 5·4	 
· . 13 5 7 5 16 16 21 25 I 16 9 135 10 8 17 25 15 15 90 
5'5- 5'9	 · . 3 4 3 4 16 14 II 18 I 14 22 110 10 15 14 15 13 15 82 
6·0- 6·4	 .. 2 - 2 I 12 3 23 20 3 15 15 96 20 14 II 14 3 4 66 





- 4 2 3 6 5 II 8 39 13 9 4 5 I - 32 
o 7,5- 7·9	 .. - - - - - - - 3 15 7 2 27 5 5 I J - - 12 
8·0- 8·4	 
· . - - -
-
- - I I 13 6 5 26 7 9 2 I - I 20 
8,5- 8'9 - - - - - - - - 19 2 4 25 5 3 - - I - 9 
9·0- 9·4	 .. - - - - - - - - 8 4 3 15 4 6 I - - I 12 
·.






- - 1 - 9 - 3 12 2 5 - - - - 7 
10,5-10'9 .. - - - - - - - - 5 I 1. 7 2 2 - - - - 4 
11·0-11·4 ., - - - - - - - - - - I I 2 I - - I - - 3 




- - - 1 - - I - I - - - - I 
N .. .. 97 101 102 95 98 99 89 97 97 101 101 1,077 102 98 93 101 103 97 594 
x ., 4·24 3·7 4'07 3·63 5·04 4·66 5·63 5·69 8·57 6·49 6'54 5·26 6·82 7·24 5·32 5'28 4·66 4'73 5·66 
S.D... ., 0·80 0·84 0·81 0·93 0'96 0'94 1·10 0'96 1·29 0·98 1·68 1·77 1'76 (,70 1·29 1·08 0·94 1·11 1·68 
Where	 N = Number of fish Formula: S.D.=2 I E(x-x\?
 
x =mean length (em.) v-­

S.D. = standard deviation from mean length.	 N 
E=sum of After: Mather K. 1951. Statistical analysis in biology 
x = number at given length· frequency. Methuen & Co. Ltd., London. 
r 
---
TABLE B4-LENGTH-FREQUENCY DISTRIBUTIONS OF FISH OTHER THAN Hap/ochromis fROM POISON CATCHES 
Total Length Bagrus Mormyrus I Clarias Maslacem- Total Length Barbus I A/esles Engrau/i Total Length ASlalor­(em.) be/us (em.) magda/enae jacksoni" cypris (em.) eochromis 
2·0- 3·9 .. I - 4 - 2·0- 2-4 · . - - - 2·0- 2·9 · . ­
4'0- 5·9 .. 10 - 20 - 2,5- 2·9 · . - - - 3·0- 3·9 .. ­
6·0- 7-9 
· .
I - 19 1 3·0- 3-4 · . - - - 4·0- 4'9 .. ­
8·0- 9·9 .. 3 10 29 - 3'5- 3-9 · . - - 3 5·0- 5·9 . . 2 
10'0-11'9 .. 2 28 27 5 4·0- 4-4 .. 2 - 2 6·0- 6·9 ., 2 
12·0-13·9 .. 6 54 14 17 4,5- 4·9 · . 37 - 4 7·0- 7·9 ., 13 
14'0-15·9 . , 9 55 5 18 5·0- 5·4 .. 56 - 13 8·0- 8·9 27·. 
16·0-17'9 
· . 
8 51 4 20 5,5- 5·9 · . 8 - 34 9·0- 9·9 ., 24 
18·0-19·9 II 44 2 9 6·0- 6-4 4 - 25 10·0-10·9 ., 23~ · . · .
.... 20·0-21·9 
· . 
7 39 0 17 6'5- 6·9 .. - 2 23 11·0-11'9 ., 27 
22'0-23·9 
· . 
4 20 2 18 7·0- 7-4 · . - 1 5 12·0-12'9 .. 37 
24·0-25·9 .. 3 19 4 7 7'5- 7·9 - 6 2 13·0-13·9 ., 37· . 
26·0-27-9 .. 3 3 - 5 8·0- 8-4 · . - 26 - 14·0-14·9 ., 16 
28·0-29·9 .. I 3 - 3 8,5- 8·9 · . - 20 - 15·0-15·9 · . 16 
30·0-31·9 1 3 - - 9·0- 9-4 15 - 16·0-16·9 .. 8
· . · . ­
32·0-33·9 
· . 
4 I - - 9,5- 9·9 · . - 2 ­
34·0-35-9 .. I 3 - - 10·0-10'4 .. - I ­
36·0-37·9 .. 1 1 - - 10,5-10,9 .. - I ­
38·0-39·9 .. I - - - 11·0-11-4 .. - 1 ­
40·0-41·9 .. 0 - - - "and
 
42·0-43·9 .. 0 - - - 13·9 
44·0-45·9 .. 0 - - - 17·5 








T A B L E  B 5 - L E N G T H - F R E Q U E N C Y  D I S T R I B U T I O N S  F O R  H a p / o c h r o m i s  S p p .  F R O M  B O T H  
S E I N E - N E T  F l S H I N G  A N D  P O I S O N I N G  
S E I N E - N E T  F l s m N G  
P O I S O N I N G  
T O T A L  L E N G T H  
( e m . )  
I  P r e d a t o r s  I N o n - P r e d a t o r s  P r e d a t o r s  I N o n - P r e d a t o r s  
-
1 , 5 - 2 · 4 	  
· .  · .




1 1  
2 , 5 - 3 · 4  
· .  
· .  · .  
-
2  -
1 7 4  
3 , 5 - 4 · 4  
· .  
- 2 4  -
3 5 0
· .  
· .  
4 , 5 - 5 · 4 	  
­
· . · .  · . 	  
1 6 0  -
4 1 6  
5 , 5 - 6 · 4  
· .  
-
2 7 9  
-
3 7 4
, ; . s .  
I  . : 	  
· .  · .  
6 , 5 - 7 ' 4 	  
· .  · .
· .  
-
3 4 8  -
1 5 8  
· .  
· .
7 , 5 - 8 ' 4  
· .  
-
2 5 9  
-
8 5  
8 , 5 - 9 - 4 	  





6 1  
9 - 5 - 1 0 - 4 	  
- .  
-
1 3 2  4  
4 5
· ­
1 0 , 5 - 1 1 ' 4  
- 6 0 	  
1 5
· . 	  
9  
1 1 , 5 - 1 2 ' 4  
· .






1 2 ' 5 - 1 3 - 4  
· .  
3  1
5  
1 3 ' 5 - 1 4 - 4  
· . · .  
· .  
1 4  -
9  
1 4 ' 5 - 1 5 ' 4  
· .  
- .  




1 5 - 5 - 1 6 - 4  
2 2  -
9
· .  
· .  
1 6 , 5 - 1 7 , 4  





1 7  ' 5 - 1 8 ' 4 	  1 2  -
1 6
· ­
1 8 ' 5 - 1 9 - 4  
- .  
· .  
1 5  -
9  
1 9 , 5 - 2 0 ' 4 	  





2 0 , 5 - 2 1 ' 4  
· .  
8  
-
1 0  
2 1 - 5 - 2 2 - 4  
· .  
· .  
1 1  
-
6  
2 2 , 5 - 2 3 ' 4  








· .  
· ­
2 4 ' 5 - 2 5 ' 4  
- . 	  
2
· ­
2 5 ' 5 - 2 6 - 4 	  -
-
3
· .  
2 6 - 5 - 2 7 ' 4  
- .  






T h e  d i v i s i o n  a t  1 2 · 4  e m .  r e p r e s e n t s  a r b i t r a r y  p o i n t  o f  d i s t i n c t i o n  b e t w e e n  p r e d a t o r s  a n d  n o n - p r e d a t o r s  
3 2  
I  
TABLE B6-LENGTH-FREQUENCY DISTRIBUTIONS OF TWIN SAMPLES FROM SEINE-NET CATCHES 
--
Tota! Length (em.) 
























3·0- 3·4 ,. - - - - 2 
3'5- 3-9 .. - - - 2 2 
4·0- 4·4 . , - - I I - 6 5 
4,5- 4·9 1 - 1 2 4 9 I 3 8 15 
5·0- 5·4 - I 8 2 5 6 5 1 15 14 I 
5,5- 5·9 2 11 7 11 6 13 10 12 14 10 2 1 
6,0- 6·4 12 12 14 10 4 6 10 15 9 19 I 2 
6'5- 6·9 19 8 II 9 12 9 5 8 8 9 7 5 
7·0- 7·4 10 14 12 II 9 4 12 14 II 8 8 8 
7'5- 7·9 II 15 6 7 9 5 6 8 8 5 8 5 
8·0- 8·4 II 14 9 5 6 3 7 9 6 7 10 10 
v.> 8,5- 8·9 12 4 2 8 5 9 6 7 3 2 11 22 
..... 9'0- 9·4 7 4 5 6 12 8 8 I 2 3 19 12 
9,5- 9·9 4 4 I 3 6 4 I 1 - - 15 10 
10·0-10-4 I 6 4 2 I 1 7 - - II 8 
10·5-10·9 I 4 3 - 1 3 - I - 2 6 
11·0-11'4 - 1 - - - - - - 6 I 
11,5-11,9 
- - 1 1 - - - 3 
12·0-12'4 - I - - - - -
12,5-12,9 
- - - - - - -
1 
N 91 99 80 80 78 79 82 79 93 101 100 95 
x 7'63 7·64 7·09 7·41 7·96 7·12 7'52 6·97 6·36 6·06 8·80 8·83 
S.D.. 1·19 1'49 1·38 1·52 1·59 1·76 1·22 1'12 1·50 1·36 1·32 1·38 






Yes 5% level 
1·17 






Significance .. Yes. 
No. 
5 % level 
20 % level 
None None None None None 






I I  
T A B L E  B 7 - S U M M E D  L E N G T H - F R E Q U E N C Y  D I S T R I B U T I O N  O P  N O N - P R E D A T O R Y  H a p l o c h r o m i s  F R O M  
S E I N E - N E T  C A T C H E S  
T o t a l  L e n g t h  M e s h  
1 6  1 6  
1 6  1 6I  
I I5  2 9  1 6
( e m . )  D a t e  \ 3 - 1 - 6 2  1 7 - 1 - 6 2  
1 9 - 1 - 6 2  2 0 - - 1 - 6 2  2 5 - 1 - 6 2  2 5 - 1 - 6 2  2 - 3 - 6 2  





3 · 5 - - 3 ' 9  
- - - -
4  
,
4 · 0 - - 4 - 4  
. .  
1  
-
1 1  1 1  
- ­
4 , 5 - 4 · 9  
I  3  1 3  4 2 3
- 2
I5 · 0 - - 5 ' 4  I  1 0  1 1  
6 2 9  
1
8  
5 · 5 - 5 · 9  
1 3  
1 8
\ 9 2 2
2 4  
3  9  
6 · 0 - - 6 ' 4  2 4  2 4  
1 0  2 5  2 8  3  
4 0  
6 ' 5 - 6 · 9  
2 7  
2 0  2 1  1 3  
1 7  
1 2  
3 9  
7 · 0 - - 7 · 4  2 4  2 3  
1 3  
2 6  1 9  1 6  3 1  
I  
I
. ; . s -
I  
7 , 5 - 7 · 9  
2 6  
1 3  1 4 1 4
1 3  
1 3 2 4  
8 · 0 - - 8 ' 4  2 5  
1 4  
9  \ 6  1 3  2 0  1 2  
8 , 5 - 8 ' 9  
1 6 1 0 1 4  
1 3  5 3 3  5  
9 · 0 - - 9 ' 4  1 1  1 1
2 0  9  5  3 1  
7
I
9 ' 5 - 9 · 9  
8  
4  
1 0  
2  
-
2 5  2  
1 0 · 0 - - / 0 ' 4  7  6  2  7  
-
1 9  5  
1 0 ' 5 - 1 0 , 9  





1 1 · 0 - - 1 1 ' 4  




1 1 , 5 - 1 1 , 9  
- - 2  - - 3  





) 2 , 5 - 1 2 , 9  
- - - - -
1  
N  
1 9 0  1 5 9  
1 6 1  1 6 1  
1 9 4  
1 9 5  
1 9 0  
x  
7 · 6 4  7 · 2 5  
7 ' 5 7  
7 · 2 5  
6 ' 1 6  
8 · 3 3  
7 ' 1 3  
S . D . . .  1 · 3 3  
1 ' 4 3  
1 · 7 \  
I  
1 - 4 2  
I  
1 · 3 8  
I  
1 · 3 5  
\  
\ · 2 4  
I I  





TABLE B8-Haplochromis spp.: THE RELATIONSHIP BETWEEN PREDATORS AND NON-PREDATORS BY NUMBER AND WEIGHT 
----_._---
-­
Weight Non-I I Number	 Weight of I Mean Weight 
Number of Number of Non-Predators Weight of Mean Weight Predators 
Date (mm.) Predators Non- I Predators of Predators Predators I PredatorsPredators (kg.) (gm.) 
I Mesh	 Non- of Non­
(kg.) (gm.) Weight-No. Predators Predators 
13-1-62 16 24 2,376 99 2·31 96 16·03 6·9 7·0 w 
VI	 17-1-62 16 17 1,523 90 1'13 66 8'32 5·5 7·4 
19-1-62 16 8 740 92 0-59 74 4·\7 5·6 7·0 
20-1-62 16 2 I 420 210 0·18 87 3-03 5·1 \7·0I25-1-62 5 9 329 36 0-42 47 2'19 6·6 5·0 
25-1-62 29 39 712 21 3·75 96 8·04 10·7 2·1 
28-1-62 Poison 135 38,992 288 19·30 1·43 108·7 2·8 5·7 





A P P E N D I X  C  
A  P R E L I M I N A R Y  R E P O R T  O N  A  S U R V E Y  O F  T H E  F I S H E R I E S 
  
O F  T H E  T A N A  R I V E R ,  K E N Y A 
  
B y  M .  J .  M A N N  
I N T R O D U C T I O : - . l  
V a r i o u s  d e p a r t m e n t s  o f  t h e  K e n y a  G o v e r n m e n t ,  t o g e t h e r  w i t h  F A O  
c o n s u l t a n t s  a r e  c o - o p e r a t i n g  i n  t h e  U n i t e d  N a t i o n s  S p e c i a l  F u n d  S c h e m e  f o r  
d e v e l o p i n g  h y d r o - e l e c t r i c  a n d  i r r i g a t i o n  p o t e n t i a l  o n  t h e  T a n a  R i v e r .  
T h e  i r r i g a t i o n  s c h e m e  i s  s i t e d  o n  t h e  s o u t h  b a n k  o f  t h e  l o w e r  r e a c h e s  b e l o w  
G a r i s s a  w h e r e  a  s h a l l o w  b u t  l a r g e  r e s e r v o i r  d a m  w i l l  b e  c o n s t r u c t e d  a t  K o r a k o r a  
( s e e  F i g .  C l ) .  H o w e v e r ,  b e c a u s e  o f  t h e  l i m i t e d  c a p a c i t y  o f  s u c h  d a m  f u r t h e r  
r e s e r v o i r  d a m s  a r e  a l s o  c o n s i d e r e d  i n  m o r e  s u i t a b l e  s i t e s  u p - s t r e a m  i n c l u d i n g  
K o r e h  F a l l s ,  A d a m s o n ' s  F a l l s ,  M u t i j w a ,  G r a n d  F a l l s ,  M u t o n g a  c o n f l u e n c e ,  
U m b e e  H i l l ,  K i n d a r u m a ,  G t a r u ,  T h i b a  a n d  T a n a  R e s e r v o i r  ( s e e  F i g .  C 2 ) .  
T h e s e  r e s e r v o i r  d a m s  i n  t h e  u p p e r  r e a c h e s  a r e  a l s o  c o n s i d e r e d  h i g h l y  i m p o r t a n t  
s o u r c e s  o f  h y d r o - e l e c t r i c  p o w e r ,  a n d  i n d e e d  o n e  s u c h  p o w e r  s t a t i o n  b a c k e d  b y  
t h e  M e r i U a  B a r r a g e  a l r e a d y  e x i s t s  o n  t h e  T a n a  n e a r  t h e  c o n f l u e n c e  w i t h  t h e  
M a r a g u a  R i v e r .  
I t  i s ,  h o w e v e r ,  f e a r e d  ( W a t s o n  1 9 6 4 )  t h a t  u n l e s s  f i s h  l a d d e r s  a r e  p r o v i d e d  t h e s e  
v a r i o u s  d a m s  a r e  l i k e l y  t o  h a v e  a  s e r i o u s  a d v e r s e  e f f e c t  u p o n  t h e  n a t u r a l  p o p u ­
l a t i o n s  o f  L a b e o ,  B a r b u s ,  A n g u i l l a  a n d  o t h e r  f i s h  s p e c i e s  w h i c h  o c c u r  i n  t h e  
T a n a  R i v e r .  L a b e o ,  B m ' b u s  a n d  A n g u i l l a  a r e  m i g r a t o r y  s p e c i e s  a l l  o f  w h i c h  
a r e  i m p o r t a n t  t o  t h e  l a n d i n g s  o f  f i s h  b y  c o m m e r c i a l  a n d  s u b s i s t e n c e  f i s h e r m e n  
i n  t h e  m i d d l e  a n d  l o w e r  r e a c h e s ;  t h e  s p o r t  f i s h e r y  f o r  S a l m o  ( t r o u t )  e x i s t s  o n l y  
i n  t h e  u p p e r  r e a c h e s  w h i c h  w o u l d  r e m a i n  u n a f f e c t e d  b y  t h e  p r o p o s e d  
d e v e l o p m e n t s .  
T h e  f i s h  f a u n a  o f  t h e  T a n a  a n d  i t s  t r i b u t a r i e s  h a s  a l r e a d y  b e e n  d e s c r i b e d  o n  
t h e  u p p e r  r e a c h e s  b y  v a n  S o m e r e n  ( 1 9 5 2 ) ,  o n  t h e  m i d d l e  r e a c h e s  b y  C o p l e y  
( 1 9 4 1  a n d  1 9 5 8 )  a n d  o n  t h e  I D w e r  r e a c h e s  b y  W h i t e h e a d  ( l 9 5 9 a ) .  T h e  f a u n a  i s  
' h o w e v e r  n o t  u n i f o r m l y  d i s t r i b u t e d  a n d  t h e  s p e c i e s  c o m p o s i t i o n  o f  d i f f e r e n t  
s e c t i o n s  o f  t h e  r i v e r  v a r i e s  c o n s i d e r a b l y ,  a n d  i n d e e d  t h e  s e q u e n c e  o f  r a p i d s  
o c c u r r i n g  u p s t r e a m  o f  K o r e h  F a l l s  a p p e a r  t o  c o m p r i s e  a  s e r i e s  o f  f a u n i s t i c  
b a r r i e r s  w h i c h  l i m i t  t h e  s p r e a d  o f  t h e  f i s h  f a u n a  o f  t h e  l o w e r  r e a c h e s  i n t o  t h e  
m i d d l e  r e a c h e s .  C o n v e r s e l y ,  h o w e v e r ,  t h e r e  i s  n o  b a r r i e r  t o  m o v e m e n t  o f  t h e  
f i s h  f a u n a  d o w n s t r e a m - a n d  d u r i n g  t h e  e x c e p t i o n a l l y  h i g h  f l o o d s  o f  N o v e m b e r  
1 9 6 1  t h e  p o n d s  a t  S a g a n a  F i s h  C u l t u r e  F a r m  w e r e  i n u n d a t e d  c o m p l e t e l y  a n d  
t h e  f i s h  f a u n a  d i s p e r s e d  d o w n s t r e a m ;  t h e  p o p u l a t i o n  o f  L a t e s  n i l o t i C l 1 s  a n d  
M i c r o p t e r l 1 S  s a l m o i d e s  h e l d  a t  S a g a n a  a n d  b o t h  f o r e i g n  t o  t h e  T a n a ,  p r o b a b l y  
a c c o u n t  f o r  t h e  r e p o r t s  o f  " m a n y  s t r a n g e  f i s h e s "  o c c u r r i n g  i n  t h e  m i d d l e  T a n a  
f o l l o w i n g  t h e  f l o o d s  o f  1 9 6 1 .  
, .  
T H E  F I S H  F A U N A  
T h e  f o l l o w i n g  l i s t  r e c o r d s  t h e  f i s h  s p e c i e s  n o t e d  o r  ~uspected t o  b e  p r e s e n t  
i n  t h e  T a n a  R i v e r  b a s i n .  H o w e v e r ,  r e l a t i v e l y  f e w  s p e c i e s  w e r e  t a k e n  d u r i n g  t h e  
s u r v e y  w h i c h  w a s  l i m i t e d  t o  t h e  u p p e r  a n d  m i d d l e  r e a c h e s  o f  t h e  r i v e r  a n d  
i d e n t i f i c a t i o n s  h a v e  b e e n  m a d e  f m m  f i e l d  o b s e r v a t i o n s  o n l y ;  t h e  c o l l e c t e d  
m a t e r i a l  h a s  y e t  t o  b e  c h e c k e d  a n d  a n a l y s e d .  
3 6  
The prefix "A" indicates that this species was not recorded during the survey; 
"B" indicates a dubious record from the Tana River basin given by previous 
authors; and "c" indicates a species of recent introduction to the watershed. 
A. B.	 Protopterus aethiopicus, Heckel, 1851. 
A.	 Protopterus amphibius, Peters, 1844. 
A.	 B. Protopterus annectens, Owen, 1839. 
Mormyrus kannume, Forska1, 1775. 
A.	 Cnathonemlls macrolepidotus, Peters, 1852. 
A.	 Petrocephallls catostoma tanensis, Whitehead & Greenwood, 1959. 
Alestes affinis, Gunther, 1894. 
A. B.	 Alestes nurse, Ruppel!, 1933. 
A. B.	 Petersills tangensis, Lonnberg, 1907. 
A. C.	 Salmo gairdneri, Richardson, 1936. 
A.	 C. Salmo trutta, Linnaeus, 1758. 
Labeo cylindricus, Peters, 1852. 
Labeo gregorii, Gunther, 1894. 
A.	 Labeo sp. 
A.	 Carra (Discognathus) hindii, Boulenger, 1905. 
Carra (Discognathus) dembeensis, Ruppell, 1837. 
A.	 B. Carra (Discognathlls) johnstonii, Bou1enger, 1901. 
Cara sp. 
A. B.	 Barblls altianalis radcliffii, Worthington, 1929. 
A.	 Barbus amphigramma, Boulenger, 1903. 
A. B.	 Barbus erlangeri, Boulenger, 1903. 
A.	 Barbus gregorii, Boulenger, 1902. 
A.	 Barbus labiatus, Boulenger, 1902. 
A.	 Barblls mariae. 
A.	 Barblls perplexicans, Boulenger, 1902. 
Barblls tanensis, Gunther, 1894. 
A.	 Barbus c.f portali, Boulenger, 1906. 
Engraulicypris flllviatilis, Whitehead, 1962. 
A.	 Arius a/ricanus, Boulenger, 1911. 
Clarotes laticeps, Ruppell, 1829. 
Clarias mossambicus. Peters, 1852. 
A.	 C/arias lazera, Cuvier & Valenciennes, 1840. 
A. B.	 Schi/be mystus, Linnaeus, 1762. 
A.	 Elltropills depressirostris, Peters, 1852. 
A.	 Physailia somalensis tanensis, Whitehead, 1962. 
A. B.	 Synodontis victoriae, Boulenger, 1906. 
A.	 Synodontis zanbesensis, Peters, 1852. 
A.	 Synodontis serpentis, Whitehead, 1962. 
Chiloglanis brevibarbis, Bou1enger, 1902. 
Amphilius grandis, Boulenger, 1905. 
Anguilla nebulosa labiata, Peters, 1852. 
A.	 Anguilla mossambica, Peters, 1868. 
A.	 Anguilla bicolor bicolor, McClelland, 1844. 
A. C.	 Lebistes reticu/atus, Peters, 1859. 
C. Cambllsia affinis holbrooki, Girard, 1859. 
A.	 C. Micropterus sa/moides, Lacepede, 1802. 
Tilapia nigra, Gunther, 1894. 
Tilapia mossambica, Peters, 1852. 
A. C.	 Tilapia zillii, Gervais, 1848. 
A.	 C. Tilapia melanopleura, Dumeril, 1859. 
Clossogobius giurus, Hamilton & Buchaman, 1822. 
THE PRESENT COMMERCIAL FISHERY 
The existing fishery on the upper reaches of the Tana is concentrated on the 
sport aspect and special demand, especially in Nairobi, for the delicacy of the 
introduced species Salmo gairdneri (rainbow trout) and Salmo trutta (brown 
trout), but the proposed hydw-electric barrages all occur below the 5,000 ft. 
contour which generally represents the lower limit of the populations of these 
two fish. 
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I n  t h e  m i d d l e  r e a c h e s  o f  t h e  T a n a ,  b e t w e e n  S a g a n a  a n d  G r a n d  F a l l s  t h e r e  
i s  v e r y  l i t t l e  f i s h i n g  a c t i v i t y ,  p r i n c i p a l l y  o w i n g  t o  t h e  s p a r s e  h u m a n  p o p u l a t i o n  
a n d  t o  t h e  s t e e p - b a n k e d ,  r o c k y  n a t u r e  o f  t h e  r i v e r  b e d ,  t h r o u g h  w h i c h  a  f a s t  
c u r r e n t  f l o w s .  
D u r i n g  t h e  d r y  s e a s o n  i n d i v i d u a l  c o n e - s h a p e d  b a s k e t - t r a p s  o f  p r o b a b l e  J a l u o  
i n t r o d u c t i o n  a r e  s e t  w i t h  t h e  m o u t h  f a c i n g  d o w n s t r e a m  i n  t h e  s l a c k  w a t e r s  o f  
t h e  r i v e r  m a r g i n s  o n  b o t h  m u d d y  a n d  r o c k y  b o t t o m s .  B a i t e d  w i t h  m a i z e  m e a l  
t h e s e  t r a p s  t a k e  L a b e o  ( p r i n c i p a l l y  L a b e o  g r e g o r i i ) ,  o c c a s i o n a l  B a r b u s  l a n e n s i s  
a n d  m o r e  r a r e l y  M o r m y r u s .  b u t  b a i t e d  w i t h  B m " b u s  o r  o t h e r  f l e s h  t h e  s a m e  
t r a p s  t a k e  A n g u i l l a .  B m ' b u s  a n d  L a b e o .  A l l  f o u r  o f  t h e s e  s p e c i e s  c o n t r i b u t e  t o  
t h e  s u b s i s t e n c e  f i s h e r y  a n d  a r e  c o n s u m e d  f r e s h ,  T h e  c o m m e r c i a l  f i s h e r y  i s  v i r t u a l l y  
~	 
n o n - e x i s t e n t ;  o n l y  o n e  i n s t a n c e  w a s  n o t e d  d u r i n g  A u g u s t  1 9 6 5  o f  t w o  J a l u o  
f i s h e r m e n  w o r k i n g  r e g u l a r l y  w i t h  t r a p  a n d  l o n g l i n e  n e a r  M a s a i  F e r r y .  T h e i r  d a y ' s  
c a t c h  o f  a  d o z e n  B a r b u s  w e r e  b e i n g  g u t t e d  a n d  s m o k e d  r e a d y  f o r  l a t e r  t r a n s p o r t  
b a i t  i n  t h e  b a s k e t - t r a p s .  
A  l i t t l e  a n g l i n g  i s  p r a c t i s e d  b y  b o t h  c h i l d r e n  a n d  a d u l t s ;  B a r b u s  l a n e n s i s  i s  t h e  
s o l e  s p e c i e s  t a k e n  u s i n g  a s  b a i t  s m a l l  p i e c e s  o f  f l e s h  o r  v a r i o u s  i n s e c t s ,  a l t h o u g h  
T i l a p i a  n i g r a  a r e  s a i d  t o  b e  t a k e n  o n  t h e  h o o k  w h e n  m a i z e  m e a l  i s  u s e d ,  T h e  
B m ' b u s  m a y  b e  c o n s u m e d  d i r e c t l y  o r  a l t e r n a t i v e l y  m a y  b e  u s e d  a s  b a i t  i n  t h e  
b a s k e t - t r a p s .  . .  
D u r i n g  t h e  r a i n y  s e a s o n  f i s h i n g  a c t i v i t y  i s  s a i d  t o  b e  i n c r e a s e d  a s  t h e  m i g r a t o r y  
s p e c i e s  p a r t i c u l a r l y  L a b e o  a n d  B m ' b u s  b e c o m e  m o r e  a c t i v e .  C a t c h e s  a r e  p r o b a b l y  
d i s t r i b u t e d  o n l y  l o c a l l y  a n d  a r e  c o n s u m e d  f r e s h ;  t h e r e  i s  l i t t l e  p r o c e s s i n g  a n d  
s u b s e q u e n t  s a l e .  
B e l o w  G r a n d  F a l l s  t h e r e  i s  a l s o  l i t t l e  f i s h i n g  a c t i v i t y  d u e  t o  t h e  n a t u r e  o f  t h e  
r i v e r  b e d ,  t h e  s p a r s e  h u m a n  p o p u l a t i o n ,  a n d  mor~ r e c e n t l y  a c t i v i t y  i n  t h e  a r e a  
b y  t h e  S h i / l a .  I n d e n t i c a l  b a s k e t - t r a p s  a r e  s e t  b a i t e d  w i t h  m a i z e  m e a l  w h i c h  
t a k e  L a b e o .  b u t  m o r e  c o m m o n l y  t h e y  a r e  b a i t e d  w i t h  E m ' b u s  f l e s h  a n d  t h e  c a t c h  
c o m p r i s e s  C l a r i a s ,  C l a r o l e s  a n d  A n g u i l l a .  A  l a r g e  p r o p o r t i o n  o f  t h e  c a t c h  i s  e a t e n  
l o c a l l y ,  b u t  s o m e  s m a l l  q u a n t i t i e s  m a y  b e  s u n - d r i e d  a n d  s m o k e d  b e f o r e  d e s p a t c h  
t o  t h e  m a r k e t s  o f  T h i k a ,  E m b u  a n d  M e r u ,  e t c .  
N e i t h e r  g i l l - n e t s  n o r  s e i n e s  w e r e  o p e r a t e d  i n  t h e s e  d i f f i c u l t  a r e a s ,  a n d  o w i n g  
t o  t h e  s t e e p  b a n k s  t h e r e  i s  l i t t l e  o p p o r t u n i t y  o f  f e n c i n g  a n d  t r a p p i n g  t h e  m i g r a n t  
f i s h  f a u n a  a l o n g  t h e  f l o o d e d  m a r g i n s  d u r i n g  t h e  r a i n s .  
T h e  J a l u o  f i s h i n g  c o m m u n i t y  w h i c h  h a d  s e t t l e d  o n  t h e  m i d d l e  T a n a  s e v e r a l  
y e a r s  a g o ,  h a d  b y  1 9 6 5  m o v e d  a w a y  a g a i n ,  a p p a r e n t l y  a s  a  r e s u l t  o f  t h e  s m a l l  
c a t c h e s  o b t a i n e d .  O j o o  ( 1 9 6 5 )  i n d i c a t e d  a  p o p u l a t i o n  o f  o n l y  1 0 0 - 2 0 0  f i s h e r m e n ,  
p r i n c i p a l l y  K i k u y u ,  b e t w e e n  S a g a n a  a n d  G a r i s s a ,  a l o n g  a b o u t  2 5 0  m i l e s  o f  r i v e r  
b a n k .  
T H E  F I S H  F A U N A  O F  T H E  R E S E R V O I R S  
T h e  s u s p e c t e d  e l i m i n a t i o n  o f  t h e  c o m m e r c i a l  p o p u l a t i o n s  o f  L a b e o ,  B a r b u s  
a n d  A n g u i l l a  d e p e n d s  u p o n  t w o  a s s u m p t i o n s :  f i r s t  t h a t  t h e  s p e c i e s  L a b e o  a n d  
E m " b u s  h a v e  t o  m i g r a t e  c o n s i d e r a b l e  d i s t a n c e s  u p s t r e a m  i n  o r d e r  t o  r e a c h  t h e i r  
s p e c i f i c  s p a w n i n g  a r e a s  ( a n a d r o m o u s )  o r  d o w n s t r e a m  i n  t h e  c a s e  o f  A n g u i l l a  
( k a t a d r o m o u s ) ;  a n d  s e c o n d l y ,  t h a t  i t  w i l l  b e  i m p o s s i b l e  f o r  t h e s e  s p e c i e s  t o  ~ 
n e g o t i a t e  t h e  p r o p o s e d  b a r r a g e s  i n  t h e  u p s t r e a m  d i r e c t i o n .  1  
B a r b u s  l a n e n s i s . - L i k e  o t h e r  p a r a l l e l - s t r i a t e d  B m ' b u s  a  l a r g e  n u m b e r  o f  o v a  
a r e  l a i d  o v e r  s a n d  o r  g r a v e l  i n  f a s t  r u n n i n g  w a t e r s  ( C o p l e y  1 9 5 8 ,  G r e e n w o o d  1 9 5 8 ,  
J a c k s o n  1 9 6 1 ) .  S u c h  t o r r e n t  c o n d i t i o n s  w i l l  b e  f o u n d  d u r i n g  b o t h  r a i n s  o f  
A p r i l - J u n e  a n d  N o v e m b e r - D e c e m b e r  a t  t h e  v a r i o u s  r a p i d s  w h i c h  o c c u r  a b o v e  
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each of the barrages between Merilla and Koreh, as well as in some of the lateral 
tributaries. Indeed Barbus tanensis has been able to maintain a population above 
the Merilla Barrage itself. 
There is also the possibility that an active fish such as an adult migratory 
Barbus could negotiate the low-gradient rock-filled spillways projected at nearly 
all dam sites at favourable limes at the beginning and end of each flood period. 
Therefore there is every indication that the potentially commercial stocks of 
Barbus tanensis will not be adversely affected by the proposed constructions. 
Labeo gregorii and L. cylindricus.-Members of this genus tend to migrate 
upstream and into lateral waters at the time of the first floods; very large 
numbers of ova are laid in shallow waters amongst grass and other aquatic 
vegetation on the flood-plain and other sheltered marginal waters (Copley 1958, 
Greenwood 1958, Jackson 196 I). Such marginal conditions, although not exten­
Give will still occur above each barrage during the two flood seasons, but the 
apparent absence of Labeo in the Merilla Barrage itself may be due to unsuitable 
low temperatures in the marginal waters during the spawning period. However, 
further downstream temperatures are higher and breeding probably most 
successful. 
Adult Labeo, aided by a large sucker-like mouth, are like Barbus. capable of 
considerable upstream movement against a current, and it may well be possible 
for members of this genus to negotiate the spillways during the floods. Therefore, 
like Barbus there is no indication of an adverse effect on the Labeo population 
because of the proposed dams. 
A ngui/la neblllosa /abiala.-A. n. labiata and closely related species A. mossrlll1­
biea and A. bieolor bieolor reproduce in marine waters but migrate into fresh 
waters in large numbers in the juvenile state. Here feeding and growth take place 
and there is a subsequent downstream dispersion of matuling adults (Frost 1955). 
Juveniles have been noted in quantity at the base of the Merilla Barrage (van 
Someren and Whitehead 1959) thus indicating their capacity for negotiating 
opids which prove a barrier to many other fish species. 
But it is reported that water flow below the Korakora dam will be negligible 
during the dry season, therefore A nguilla juveniles will not be able to penetrate 
upstream. However, during the floods there will be considerable spillage and 
the juveniles may be able to migrate upstream at this period and enable the 
potentially commercial population to be maintained. 
The filling of the reservoirs in the middle reaches will provide a completely 
new environment for the fish fauna of this steep-banked swift-flowing river. The 
species which wiJJ be eliminated in the reservoir areas include the smaller fish 
which prefer spate conditions, particularly Chiloglanis, Amphilius, Garra and 
Engraulieypris, although populations of these species will still be maintained 
amongst the rapids between dams. The dominant fishes in the reservoirs will 
be the large species which prefer quieter or deeper water to the spate conditions, 
especially the species Labeo, Mormyrus and Tilapia in the upper reaches as well 
as A/estes, C/arias and C!arotes in the lower reaches. Both Barbus and Anguilla 
appear to tolerate both spate and reservoir conditions. 
(I)	 Merilla Barrage: An existing reservoir at 3,800 ft. with a maximum depth 
of 20 ft., an area of about 12 acres and with steep rocky shores. The 
fish fauna is dominated by Barbus tanensis and includes Mormyrus, but 
there is an apparent absence of Gambusia, Engraulievpris. Labeo and 
Ti/apia. Gambllsia may be eliminated by the low water temperatures 





o w i n g  t o  t h e  l a c k  o f  r u n n i n g  w a t e r .  L a b e o  a n d  T i l a p i a  p r o b a b l y  o c c u r  
b u t  i n  v e r y  l o w  n u m b e r s  o w i n g  t o  t h e  l a c k  o f  s u i t a b l e  b r e e d i n g  s i t e s  a n d  
t h e  l o w  w a t e r  t e m p e r a t u r e s .  
( 2 ) 	  T a n a  R e s e r v o i r :  A  p r o p o s e d  r e s e r v o i r  a t  3 , 2 0 0  f t .  w i t h  a  m a x i m u m  d e p t h  
o f  6 0 - 8 0  f t .  a n d  a  l a r g e  a r e a  e s t i m a t e d  a t  2 5 , 6 0 0  a c r e s .  S t e e p  r o c k y  b a n k s  
o c c u r  i n  t h e  l o w e r  a r e a  b u t  t h e r e  w i l l  b e  e x t e n s i v e  s h a l l o w s  i n  t h e  u p p e r  
a n d  m i d d l e  r e a c h e s .  I t  w i l l  p r o b a b l y  e s t a b l i s h  a  f i s h  f a u n a  w i t h  B a r b u s ,  
L a b e o .  M o r m y r u s  a n d  p o s s i b l y  T i l a p i a  a s  t h e  d o m i n a n t  s p e c i e s ,  a n d  
c o n s i d e r i n g  t h e  l a r g e  a r e a  a n d  s h a l l o w  m a r g i n s  i s  l i k e l y  t o  b e  h i g h l y  
p r o d u c t i v e .  
( 3 ) 	  T b i b a  r e s e r v o i r :  A  s m a l l  r e s e r v o i r  a l s o  a t  3 , 2 0 0  f t .  t o  b e  u s e d  f o r  i r r i g a t i o n  
a n d  s t o r a g e ;  a  m a x i m u m  d e p t h  o f  a b o u t  4 0  f t .  a n d  a n  e s t i m a t e d  a r e a  o f  
4 , 5 0 0  a c r e s .  T h e  f i s h  f a u n a  i s  e x p e c t e d  t o  b e  e s s e n t i a l l y  s i m i l a r  t o  t h a t  
o f  t h e  T a n a  r e s e r v o i r .  
( 4 ) 	  G t a r u  h e a d p o n d ;  A  v e r y  s m a l l  r e s e r v o i r  a t  3 , J o o  f t .  i m m e d i a t e l y  b e l o w  
t h e  T a n a  a n d  T h i b a  r e s e r v o i r s .  A  d e p t h  o f  4 0 - 6 0  f l . ,  a n  a r e a  o f  o n l y  
1 9 0  a c r e s  a n d  a  f i s h - f a u n a  e s s e n t i a l l y  s i m i l a r  t o  t h e  T a n a  a n d  T h i b a  
r e s e r v o i r s .  
( 5 ) 	  K i n d a r u m a  r e s e r v o i r :  A  m e d i u m  r e s e r v o i r  a t  2 , 8 0 0  f t .  w h o s e  c o n s t r u c t i o n  
i s  d u e  t o  c o m m e n c e  i n  S e p t e m b e r  1 9 6 5 ,  w i t h  a  m a x i m u m  d e p t h  o f  6 0  f t .  
a n d  a n  a r e a  o f  a p p r o x i m a t e l y  6 4 0  a c r e s  a t  m a x i m u m  f l o o d  l e v e l .  T h e  
m a r g i n s  a r e  n o t  s t e e p  a n d  t h e r e  w i l l  b e  a - c o n s i d e r a b l e  p r o p o r t i o n  o f  
s h a l l o w  w a t e r .  T h e  t o t a l  c l e a r i n g  o f  t r e e s  a n d  u n d e r g r o w t h  i s  p l a n n e d  i n  
o r d e r  t o  a v o i d  f l o o d  d a m a g e  t o  t h e  p o w e r  s t a t i o n ,  a n d  t h i s  w i l l  e n a b l e  
g i l l - n e t t i n g  a n d  p e r h a p s  s e i n i n g  t o  b e  p r a c t i s e d .  A  s h a l l o w - g r a d i e n t  r o c k ­
f i l l e d  s p i l l w a y  m a y  w e l l  e n a b l e  s o m e  L a b e o ,  B a r b u s  a n d  A  n g u i l l a  t o  
p e n e t r a t e  u p s t r e a m  d u r i n g  t h e  f l o o d  s e a s o n .  T h e  f i s h - f a u n a  w i l l  p r o b a b l y  
c o m p r i s e  L a b e o ,  B a r b u s .  M o r m y r u s  a n d  T i l a p i a .  
( 6 ) 	  U m b e e  H i l l  R e s e r v o i r :  A  n u m b e r  o f  p o s s i b l e  s i t e s  e x i s t  a t  a b o u t  2 , 2 0 0  f t .  
s o m e  1 8 - 2 7  m i l e s  b e l o w  K i n d a r u m a  f o r  t h e  c o n s t r u c t i o n  o f  a  d a m  2 0 0  f t .  
h i g h  w h e r e  t h e  r i v e r  r u n s  t h r o u g h  a  r o c k y  g o r g e .  O b v i o u s l y ,  a  d e e p  a n d  
n a r r o w  r e s e r v o i r ,  n o t  h i g h l y  p r o d u c t i v e  w h i c h  w i l l  p r o b a b l y  c o n t a i n  B a r b u s  
a n d  M o r m y r u s  a s  w e l l  a s  s m a l l  p o p u l a t i o n s  o f  L a b e o  a n d  T i l a p i a .  
( 7 ) 	  M u t o n g a  c o n f l u e n c e :  A t  1 , 9 0 0  f t .  t h e  p r o p o s e d  s i t e  f o r  a  1 0 0  f t .  d a m  s o m e  
3 4  m i l e s  b e l o w  K i n d a r u m a ;  n o t  e x t e n s i v e  i n  a r e a ,  p r o b a b l y  r e l a t i v e l y  
d e e p  a n d  c o n t a i n  a  f i s h - f a u n a  s i m i l a r  t o  U m b e e  H i l l  R e s e r v o i r .  
( 8 ) 	  G r a n d  F a l l s :  A  4 0  f t .  d a m  i s  p r o p o s e d  a t  1 , 7 0 0  f t .  o n  t h e  t o p  o f  t h e  
f a l l s  a t  a  d i s t a n c e  o f  5 3  m i l e s  b e l o w  K i n d a r u m a ,  t h e  r e s e r v o i r  w i l l  n o t  
b e  e x t e n s i v e  i n  a r e a  b u t  w i l l  n o t  b e  v e r y  d e e p .  P r o b a b l y  m o d e r a t e l y  
p r o d u c t i v e  a n d  a  f i s h - f a u n a  s i m i l a r  t o  U m b e e  H i l l  a n d  M u t o n g a  c o n f l u e n c e .  
( 9 ) 	  M u t i j w a ;  A  s h a l l o w  r e s e r v o i r  o f  l i m i t e d  a r e a  a t  1 , 0 0 0  f t .  w h o s e  f i s h - f a u n a  
o f  c o m m e r c i a l  i n t e r e s t  w o u l d  i n c l u d e  B m ' b u s ,  L a b e o .  M o r m y r u s .  C l a r i a s ,  
C l a r o t e s .  T i l a p i a  a n d  p o s s i b l y  A l e s t e s ,  m o d e r a t e l y  p r o d u c t i v e .  
( 1 0 ) 	  K o r e h  F a l l s :  T h e  s i t e  o f  a  s h a l l o w  b u t  e x t e n s i v e  r e s e r v o i r  a t  1 , 0 0 0  f t .  
w h o s e  f a u n a  a n d  p r o d u c t i v i t y  w i l l  p a r a l l e l  t h a t  o f  M u t i j w a .  
( 1  J )  K o r a k o r a  R e s e r v o i r ;  A n  e x t e n s i v e  b u t  s h a l l o w  r e s e r v o i r  a t  4 5 0  f t .  w i t h  
w a r m  w a t e r  i n  a n  a r e a  w h e r e  t h e  s p e c i e s  o f  c o m m e r c i a l  i m p o r t a n c e  w i l l  
i n c l u d e  L a b e o ,  M o r m y r u s ,  T i l a p i a ,  C l a r i a s ,  C l a r o t e s  a n d  A / e s t e s ,  p o s s i b l y  
t o g e t h e r  w i t h  E u t r o p i u s .  s m a l l e r  m o r m y r i d s ,  S y n o d o n t i s  a n d  P r o t o p t e r u s .  
M o d e r a t e  t o  h i g h  p r o d u c t i v i t y  c a n  b e  e x p e c t e d ,  b u t  i t  i s  u n l i k e l y  t h a t  a n y  
p r o v i s i o n  w i l l  b e  m a d e  f o r  b u s h - c l e a r i n g  a n d  t h e  d r o w n e d  b e l t  o f  r i v e r i n e  
v e g e t a t i o n  w i l l  h a m p e r  t h e  u s e  o f  g i l l - n e t s  a n d  p o s s i b l y  a l s o  s e i n e - n e t s .  
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CONCLUSIONS 
It is unlikely that any of the proposed barrages will have a significant adverse 
effect upon the migratory species Labeo, Barbus and Anguilla which presently 
form the basis of the subsistence fishery. In the new reservoir fish populations 
of various species of commercial interest will become established naturally, and 
the productivity .of these impoundments, in terms of basic productivity and 
potential yield of fish landed will far exceed the existing level of production. 
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Fig. CI-A general diagram of Kenya indicating the Tana River (After: The Survey 
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Fig. C2--A diagram of the upper Taoa River basin (After: UN FAO
 
Lower Taoa Basin Investigation)
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A P P E N D I X  D  
S T U D I E S  O N  E N C L O S E D  L A G O O N S  I N  T H E  J I N J A  A R E A  
B y  R .  L .  W E L C O M M E  
A  n u m b e r  o f  l a g o o n s  h a v e  b e e n  s t u d i e d  i n  t h e  J i n j a  r e g i o n  a n d  a  v i s i t  h a s  
b e e n  m a d e  t o  w a t e r s  i n  M w a n z a .  O b s e r v a t i o n s  f r o m  a i r c r a f t  h a v e  s h o w n  l a g o o n s  
t o  b e  w i d e l y  d i s t r i b u t e d  a t  l e a s t  t h r o u g h o u t  t h e  n o r t h e r n  a n d  e a s t e r n  s h o r e s  o f  
t h e  l a k e ,  a n d  b e c a u s e  s a n d  a n d  r o c k y  s h o r e s  h a v e  r e m a i n e d  r e l a t i v e l y  u n a l t e r e d  
b y  t h e  r i s i n g  w a t e r  l e v e l  i t  s e e m s  p o s s i b l e  t h a t  t h e  f l o o d i n g  o f  s w a m p y  s h o r e s  t o  
~ 
f o r m  l a g o o n s  h a s  b e e n  t h e  p r i n c i p a l  e n v i r o n m e n t a l  c h a n g e  d u e  t o  r i s i n g  w a t e r  
l e v e l .  
D u r i n g  t h e s e  s t u d i e s  t w o  t y p e s  o f  e n c l o s e d  l a g o o n s  h a v e  b e e n  d i s t i n g u i s h e d : ­
( 1 ) 	  T h o s e  w a t e r s  f o r m e d  b y  t h e  f l o o d i n g  o f  l o w - l y i n g  g r o u n d  b e h i n d  p a p y r u s  
s w a m p s  w h i c h  m a y  b e  t e r m e d  p a p y r u s  l a g o o n s ,  w h i c h  a r e  o f t e n  s e p a r a t e d  
f r o m  t h e  l a k e  b y  a  c o n s i d e r a b l e  d e p t h  o f  v e g e t a t i o n  a n d  w h i c h  c o n s i s t  o f  
a  c e n t r a l  a r e a  o f  d e e p  w a t e r  w i t h  m a r g i n a l  g r a s s  s w a m p s .  
( 2 ) 	  T h o s e  a r e a s  w h e r e  f r i n g i n g  f o r e s t s  h a v e  b e e n  i n u n d a t e d  a n d  t h e  t r e e s  k i l l e d  
w h i c h  m a y  b e  t e r m e d  f o r e s t  l a g o o n s .  T h e s e  a r e  c h a r a c t e r i z e d  b y  a  d e e p  
c e n t r a l  a r e a  o f  w a t e r  c h o k e d  w i t h  d e a d  t r e e s ;  t h e r e  i s  l i t t l e  m a r g i n a l  s w a m p  
a n d  t h e  l a g o o n s  a r e  u s u a l l y  c l o s e  t o  t h e  l a k e :  
T h e r e  h a s ,  h o w e v e r ,  b e e n  a  t e n d e n c y  f o r  t h e  p a p y r u s  f r i n g e s ,  b e h i n d  w h i c h  
t h e  l a g o o n s  h a v e  a p p e a r e d ,  t o  d i e  b a c k  a n d  t o  e x p o s e  t h e  o n c e  i s o l a t e d  w a t e r s  t o  
t h e  o p e n  l a k e ;  t h e s e  a r e  r e f e r r e d  t o  a s  o p e n  l a g o o n s .  I n  t h e  c o u r s e  o f  t h i s  p r o c e s s  
f u r t h e r  p o o l s  h a v e  a p p e a r e d  w i t h i n  t h e  p a p y r u s  s w a m p s .  T h e  d i s t r i b u t i o n  o f  t h e  
l a g o o n s  w i t h i n  t h e  J i n j a  r e g i o n  i s  s h o w n  i n  F i g u r e  D 1 .  
L  " ' C O O  N  
•  p " P Y A , U  S  S W A M  P  
O A O W ' . j ( [ )  TA[[~ 
o  U L '  
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The studies have shown that both types of isolated lagoon are occupied by a 
similar group of cichlid species, principally comprising the genera Haplochromis 
and Tilapia, although other non-cichlid genera including A plochelichthys. Protop­
terus, Ctenopoma and Clarias have also been recorded in some of these waters 
but they are never numerically important. 
The composition of the population present in any lagoon is apparently related 
to the degree of isolation of the lagoon from the lake. Thus, following changing 
environmental conditions, changes have been recorded in the relative numbers of the 
cichlid species present and also in the relative numbers of Haplochromis and Tila­
pia species themselves. The data given in Table DI shows that the quantity of Ha­
plochromis relative to Tilapia decreases as the lagoons become increasingly isolated. 
As previously noted (Welcomme 1965), a characteristic aggregation of Haplo­
chromis species is found associated with the lagoons and further investigations 
have shown that the same species are common in all lagoons close to the lake but 
that in those lagoons separated by greater depths of vegetation the number of 
Haplochromis species present falls with increasing separation (Table D2). A 
decreased number of Haplochromis species is also shown in marginal lagoons 
containing very h'gh populations of large Tilapia. Thus in Bugungu lagoon in 
1965 when 35 per cent of the Tilapia leucosticta were 19.5 ± 1.0 em. standard 
length only two species of Haplochromis were present, but in 1963 when the 
Tilapia were smaller, 9.9 ±2.5 em. S.L., six species of Haplochromis were common. 
All six of the Tilapia species at present recorded for Lake Victoria were found 
in the lagoon systems; however, it has been the introduced species that have 
colonized these regions the most efficiently. Differences in the composition of 
Tilapia population have arisen between the different types of lagoon (Table D3). 
The dominant species in the papyrus lagoons was always T. leucosticta, which 
was also present in large quantities in forest lagoons where T. zillii comprised the 
greatest part of the catch. The open lagoons usually had a major population of 
one or other of the nature species (1'. va"iabilis and T. esculenta) in firm-bottomed 
lagoons, and on some fairly exposed drowned forest shores T. variabilis was the 
most abundant species whereas in the more sheltered muddy inlets T. esculenta 
was dominant. In some very shallow, sheltered and mud-bottomed inlets, Kavule, 
for example, a high proportion of T. leucosticta was still present. 
ASPECTS OF THE BIOLOGY· OF Tilapia leucosticta 
The mean, maximum and minimum length frequencies of adults of T. leucos­
ticta from various lagoons is shown in Table D4; there appears to be a correla­
tion between the depth of vegetation separating the enclosed waters from the 
open lake and the length characteristic of the population. This correlation may 
be due to the readiness with which larger fish may enter or leave the lagoons with 
the denser vegetation acting as a kind of filter. In the waters nearest the lake 
there are usually two length frequency (LIP) modes within the population and 
of these the larger group is largely composed of ripe or breeding males. Por 
example, in Bugungu lagoon the population was composed of two LIP modes: 
65 per cent, 11.5 ± 2.2cm. (standard length) and 35 per cent, 19.5 ± 1.0 em., of which 
the females were: 75 per cent, 11.6 ±1.6 em. and 25 per cent, 17.5 ±1.8 em., while 
the males comprised: 60 per cent, 11.3 ± 1.3 em. and 40 per cent, 20.0 ± 1.1 em. 
There was little difference between the LIP distribution of the shorter groups 
of males and females respectively and these groups resembled populations from 
the more isolated lagoons. The larger groups consisted of males that were larger 
than the mean length and which contributed a larger proportion of the fish present, 
while the females were smaller and fewer. As 47 per cent of the males were in 
the active-ripe or ripe stages, it suggests that male fish may actively enter the 
lagoons for breeding purposes. 
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I n  t h e  d i f f e r e n t  l a g o o n s  t h e r e  w e r e  a l s o  v a r i a t i o n s  i n  t h e  s ; z e  a t  w h i c h  m a t u r a ­
t i o n  o c c u r s ,  T a b l e  D 5 .  T h e  s m a l l e s t  r i p e  f i s h  i n  e a c h  l a g o o n  w a s :  K i r i n y a ,  6 . 4  e m . ;  
M a s s e s s e ,  7 . 7  e m . ;  B u g u n g u ,  8 . 4  e m .  A l t h o u g h  m a l e  f i s h  m a y  m a t u r e  a t  a  s m a l l  
s i z e  t h e y  d o  n o t  a c t u a l l y  r i p e n  u n t i l  a  g r e a t e r  l e n g t h ,  f o r  i n s t a n c e ,  t h e  s m a l l e s t  
m a t u r e  m a l e  i n  B u g u n g u  w a s  8 . 6  e m .  ( s t a n d a r d  l e n g t h )  b u t  t h e  s m a l l e s t  r i p e  m a l e  
w a s  1 2 . 3  e m .  F u r t h e r m o r e ,  a s  t h e  s i z e  o f  m a l e s  i n c r e a s e d  a  g r e a t e r  p r o p o r t i o n  
w e r e  f o u n d  t o  b e  r i p e ;  t h i s  i n d i c a t e s  t h a t  t h e  l a r g e r  m a l e  f i s h  c o m p e t e  f o r  t e r r i ­
t o r i e s  a n d  b y  g r e a t e r  s i z e  a n d  p u g n a c i t y  e x c l u d e  t h e  s m a l l e r  m a l e s  f r o m  t h e  
b r e e d i n g  g r o u n d .  
A S P E C T S  O F  T H E  B I O L O G Y  O F  H a p l o c h r o m i s  n u b i l u s  
T h e  d a t a  g i v e n  i n  T a b l e  D 6  s h o w s  t h a t  t h e r e  a r e  d i f f e r e n c e s  i n  t h e  L f F  d i s t r i ­
b u t i o n s  o f  H .  n u b i l u s  f r o m  v a r i o u s  l a g o o n s ;  i n  t h e  m o r e  i s o l a t e d  l a g o o n s  t h e  f i s h  
a r e  s m a l l e r  t h a n  i n  t h e  l a g o o n s  n e a r  t h e  l a k e  o r  i n  t h e  s h a l l o w  i n l e t s  a m o n g s t  
v e g e t a t i o n  f r i n g i n g  t h e  o p e n  w a t e r .  S i m i l a r l y  t h e  s i z e  a t  w h i c h  m a t u r a t i o n  o c c u r r e d  
v a r i e d  b e t w e e n  l a g o o n s ;  T a b l e  D 7  g i v e s  d e t a i l s  o f  t h e  m i n i m u m  l e n g t h s  a t  w h i c h  
m a t u r a t i o n  w a s  f o u n d  t o  o c c u r  i n  K i r i n y a  a n d  M a s s e s s e  l a g o o n s .  I n  o t h e r  l a g o o n s  
( B u g u n g u  a n d  W a l u m b e )  w h e r e  t h e  f i s h  w e r e  l a r g e r  t h e  m a l e s  m a t u r e d  a t  a  
g r e a t e r  s i z e  ( 6 . 4  e m . )  a n d  t h e  f e m a l e s  m a t u r e d  a t  3 . 8  e m .  R i p e  f e m a l e s  w e r e  
f o u n d  a t  a l l  s i z e s  a f t e r  t h e  o n s e t  o f  m a t u r i t y  b u t  t h e  m a l e s  s h o w e d  a  l a g  i n  t h e  
a p p e a r a n c e  o f  r i p e  f i s h .  T h u s ,  i n  s a m p l e s  f r o m  M a s s e s s e  B  l a g o o n  a c t i v e  f i s h  
w e r e  f o u n d  a t  4 . 4  e m .  b u t  r i p e  f i s h  d i d  n o t  a p p e a r  u n t i l  4 . 7  e m . ,  a n d  i n  B u g u n g u  
f i s h  i n  t h e  i n a c t i v e - a c t i v e  t o  a c t i v e  c o n d i t i o n s  w e r e  r e c o r d e d  a t  6 . 2  e m .  b u t  r i p e  
f i s h  w e r e  n o t  c a u g h t  u n d e r  7 . 0  e m .  ( s t a n d a r d  l e n g t h ) .  A  g r e a t e r  p r o p o r t i o n  o f  t h e  
f i s h  w e r e  f o u n d  t o  b e  r i p e  a s  t h e  l e n g t h  i n c r e a s e d .  ­
I n  c o n c l u s i o n  i t  c a n  b e  n o t e d  t h a t  b o t h  T .  l e u c o s t i e t a  a n d  H .  n u b i l u s ,  w h i c h  
w e r e  t h e  o n l y  s p e c i e s  f o u n d  i n  a l l  l a g o o n s  i n v e s t i g a t e d ,  s h o w e d  t h e  c h a r a c t e r i s t i c s  
o f  s t u n t e d  g r o w t h ,  i . e .  s m a l l  s i z e  a n d  p r e c o c i o u s  s e x u a l  m a t u r a t i o n  i n  i s o l a t e d  
w a t e r s ;  m o r e o v e r ,  t h e  d e g r e e  o f  s t u n t i n g  a p p e a r e d  t o  i n c r e a s e  i n  r e l a t i o n  t o  t h e  
i s o l a t i o n  o f  t h e  l a g o o n  p o p u l a t i o n  f r o m  t h e  l a k e .  
R e f e r e n c e s  
W E L C O M M E ,  R .  L .  ( l 9 6 5 ) . - N o t e s  o n  t h e  H a p l o c h r o m i s  o f  B u g u n g u  l a g o o n ,  L a k e  
V ; c t o r i a .  E A F F R O  A n n u a l  R e p o r t  f o r  1 9 6 4 , 3 2 - 4 2 .  
A D D E N D U M  
R e f e r e n c e  w a s  m a d e  i n  t h e  A n n u a l  R e p o r t  f o r  1 9 6 4  ( W e l c o m m e ,  1 9 6 5 )  t o  t h e  
l e n g t h - w e i g h t  r e l a t i o n s h i p  a n d  c o n d i t i o n  f a c t o r s  o f  T .  l e u c o s t i c t a  a n d  T .  n i l o t i c a  
i n  L a k e  V i c t o r i a ,  a n d  t h e s e  r e s u l t s  w e r e  c o m p a r e d  w i t h  d a t a  f r o m  o t h e r  l a k e s  
o b t a i n e d  b y  L o w e  ( 1 9 5 7 ,  1 9 5 8 ) .  T h e  d i s c r e p a n c y  n o t e d  b e t w e e n  t h e s e  t w o  s e t s  o f  
d a t a  a r o s e  f r o m  t h e  f a c t  t h a t  t h e  d a t a  t a k e n  f r o m  L o w e  w a s  c a l c u l a t e d  f r o m  t o t a l  
l e n g t h  ( T . L . )  w h i l e  t h a t  g i v e n  f o r  t h e  L a k e  V i c t o r i a  f i s h  ( W e l c o m m e )  w a s  c a l c u ­
l a t e d  f r o m  s t a n d a r d  l e n g t h  ( S . L . ) .  W h e n  t h e  v a l u e  o f  K ,  a s  c a l c u l a t e d  f r o m  t o t a l  
l e n g t h  f o r  T .  l e u c o s t i e t a  ( K =  1 . 8 8 )  a n d  f o r  T .  n i l o t i c a  ( K =  1 . 9 4 )  f r o m  L a k e  V i c ­
t o r i a ,  i s  c o m p a r e d  w i t h  t h e  v a l u e s  f o r  T .  l e u c o s t i e t a  ( K =  1 . 6 )  ( L o w e ,  1 9 5 7 )  a n d  
T .  n i l o t i c a  ( K =  1 . 6  t o  2 . 2 )  ( L o w e ,  1 9 5 8 )  f r o m  t h e  n a t i v e  l a k e s  t h e r e  i s  l i t t l e  
d i f f e r e n c e .  
L O W E ,  R .  H .  ( I 9 5 7 ) . - O b s e r v a t i o n s  o n  t h e  d i a g n o s i s  a n d  b i o l o g y  o f  T i l a p i a  
l e u c o s t i c t a  T r e w a v a s  i n  E a s t  A f r i c a .  ( P i s c e s :  C i c h l i d a e ) .  R e v .  Z o o l .  B o t .  A f r . .  
5 5 ,  3 - 4 ,  3 5 3 - 3 7 3 .  
L O W E , 	  R .  H .  ( l 9 5 8 ) . - - 0 b s e r v a t i o n s  o n  t h e  b i o l o g y  o f  T i l a p i a  n i l o t i c a  L i n n e  i n  
E a s t  A f r i c a n  w a t e r s .  R e v .  Z o o l .  B o t .  A f r . ,  5 7 ,  1 - 2 ,  1 2 9 - 1 7 0 .  
W E L C O M M E ,  R .  L .  ( l 9 6 5 ) . - F u r t h e r  o b s e r v a t i o n s  o n  t h e  b i o l o g y  o f  t h e  i n t r o d u c e d  
T i l a p i a  s p e c i e s .  E A F F R O  A n n u a l  R e p o r t  f o r  1 9 6 4 ,  1 8 - 3 1 .  
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TABLE DI-THE NUMERICAL RATIOS Of Haplochromis AND Tilapia IN VARIOUS LAGOO!'iS 
Type of lagoon 
Open lake (1'5 metres 
alongside papyrus) 







Degree of isolation Percentage 
Site (distance from lake 






















0 98 2 
0 92 8 
0 92 8 
15 57 43 
20 44 56 
100 42 58 
200 9 91 
200 7 93 
600 17 83 










Degree of isolation Number of 




























T.T. esculen/a T. variabilis leucoslic/a 
1 I 75 
4 1 92 
5 1 72 
IO - 77 
17 3 73 
8 5 35 
-
- 39 
11 56 I 17 
9 6 72 

























T A B L E  D 4 - - M E A N ,  M A X I M U M  A N D  M I N I M U M  L E N G T H S  O F  A D U L T  T i / a p i a  / e u c o s t i c t a  
F O U N D  I N  V A R J O U S  L A G O O N S  
D e g r e e  o f  i s o l a t i o n  A d u l t  s t a n d a r d  l e n g t h  ( e m . )  
L a g o o n  
I ( d i s t a n c e  f r o m  l a k e  
m e t r e s )  
M e a n  
~I~· 
K i r i n y a  A  . .  
· .  
· .  
6 0 0  8 · 0  1 2 · 9  6 ' 4 
  
M a s s e s s e  A  2 0 0  1 0 · 3  
2 0 ' 0  
6 - 4 
  
K i r i n y a  B  
· .  
· .  
1 0 0  
1 1 · 7  1 6 · 3  
9 ' 0 
  
B u g u n g u  
. .  2 0  
1 4 · 7  2 2 · 6  
8 ' 3 
  
W a l u m b e  . .  
· .  
· .  
1 5  
1 7 ' 0  
2 4 · 3  





T A B L E  D 5 - L E N G T H  O F  M A T U R A T I O N  T i / a p i a  / e u c o s t i c t a  I N  T H R E E  L A G O O N S  
P e r c e n t a g e  m a t u r e  
L e n g t h  C l a s s  
e m .  
K i r i n y a  A  M a s s e s s e  A  
B u g u n g u  
5 ' 0 - 5 · 9  
· .
· .  
· .  · .  
0 0  0  
6 ' 0 - 6 ' 9  
· . · . · .  · .  
2 5 0  0  
7 · 0 - 7 · 9  
· .  · .
· .
· .  
6 7 7  0  
8 ' 0 - 8 · 9  
· . · .  
· .  
7 0
4 8  
2 5 

· .  
9 ' 0 - 9 ' 9  
· .  · .
· .
· .  
1 0 0  8 0  
5 7 
  
1 0 · 0 - 1 0 · 9  
· .
· .  
· .  
· .  
1 0 0  
7 6 
  
1 1 , 0 - 1 1 , 9  
1 0 0 

· . · .
· .  · .  
T A B L E  D 6 - - R A N G E  O F  L E N G T H S  O F  A D U L T  P O P U L A T I O N  O F  H a p / o c h r o m i s  n t / b i / u s  
C A U G H T  B Y  S E I N E - N E T S  I N  V A R I O U S  W A T E R S  
P e r c e n t a g e  f r e q u e n c y  
L e n g t h  C l a s s  
M a s s e s s e  a n d  K i r i n y a  ' B u g u n g u  a n d  W a l u m b e !  
I n l e t  o f f  l a k e  
e m .  
F e m a l e s  M a l e s  
F e m a l e s  M a l e s  
F e m a l e s  M a l e s  
3 , 1 - 3 , 5  
· .  
8 
  
3 · 6 - 4 · 0  
· .  




4 ' 1 - 4 · 5  
· .  
3 5 1 6 1 4  1 1 
  
4 · 6 - 5 · 0  
· .  
2 3 2 4  1 4  
I I 
  
5 , 1 - 5 , 5  
· .  
I I  
3 5
3 6  
2 8 
  
5 · 6 - 6 · 0  
· .  
I  








6 · 6 - 7 · 0  
· .  
-
2  8 1 6  1 1 
  
7 ' 1 - 7 , 5  
· .  
3  




7 ' 5 - 8 , 0  
· .  
4 1  1 8 
  
8 ' 1 - 8 , 5  
· .  
1 3  1 0 
  
8 · 6 - 9 · 0  
· .  
6 8 
  
9 ' 1 - 9 , 5  




T A B L E  D 7 - M A T U R A T I O N  O F  H a / p o c h r o m i s  n u b i l u s  I N  K l R I N Y A  A N D  M A S S E S S E  
P e r c e n t a g e  
P e r c e n t a g e  I P e r c e n t a g e
S t a n d a r d  L e n g t h  e m .  
I m m a t u r e  
F e m a l e s  M a l e s  
2 , 8 1 - 3 , 0  
· .  · .  
· .
· .
· .  
1 0 0 ' 0  
3 ' 0 1 - 3 , 2  
· .
· .  
· .  
· .  
· .  
8 9 · 0  
1 1 ' 0  
3 ' 2 1 - 3 , 4  
· .  
· . · .  · . · .  
9 1 · 0  9 · 0  
3 ' 4 1 - 3 , 6  
· .  
· .  · .  
· .  
· .  
6 6 · 6  3 3 ' 3  
3 , 6 1 - 3 , 8  
5 3 · 8  
4 6 · 2
· .  
· .  
· .
· .  
· .  
3 ' 8 1 - 4 · 0  2 0 · 0  
8 0 ' 0
· . · .  
· .
· .  
· .  
4 ' 0 1 - 4 · 2  
· .  · .  · . · .  · .  
1 1 ' 7  
5 8 · 9  2 9 - 4 
  
4 · 2 1 - 4 ' 4  
· .  
· .
· .  
· .  
· .  
5 0 ' 0  




SOME ASPECTS OF THE COMMERCIAL FISHERY OF THE
 




By J. DICED! 
INTRODUCTION 
During the course of investigations inta the biology and habits of the 
smaller mormyrid fishes in East Africa it became apparent that these species; 
Gnalhonemus longibarbis HILGENDORF, G. vicloriae WORTHINGTON, Marcusenius 
grahami NORMAN, M. nigricans BOULENGER and Pelrocephalus calosloma calos­
loma (GUNTHER) were of commercial value but that data on the commercial 
catches of these species were lacking and no evaluation of their economic impor­
tance had been attempt~d. Examination of the monthly returns and Annual 
Reports of the territorial Fisheries Departments of Kenya, Uganda and Tanzania 
shows that although species of Tilapia, Bagrus, Clarias, Syn.odonlis, Schilbe, 
PrOloplerus, Labeo and Mormyrus are individually entered, no mention is made 
of the above-named species of Mormyridae. Perhaps they are included amongst 
"Mormyrus" but their role as a commercial group of fish appeared to be of 
little consequence. In this paper details of the catches of these species from 
Massesse Fish Market and from the Sio River near Bujuanga Fish Landing 
are presented and compared with data on other fish of high commercial value. 
METHOD 
Information was obtained mainly at Massese where a Fisheries Assistant of the 
Uganda Fisheries Department is permanently stationed. With his help the daily 
landings 'Of the mormyrid fishes, fresh and smoked were all recorded. The fisher­
men were interrogated regarding fishing methods, fishing effort and catch-rates. 
On Lake Kyoga fishing was jointly carried out with the local fishermen at 
Lwampanga and Namukona for one week at a time on two separate occasions 
and other' information was obta·ined by discussion. On the Sio River a recording 
statIon was set up 3-4 miles from the river mouth and fishermen were enlisted 
to fish and preserve air ·the mormyrid fishes taken. Similarly the lake waters 
around the mouth of the Sio River were also investigated by organized fishing 
trips made in conjunction with the local fishermen. However, the absence of a 
Fisheries Assistant at Bujuanga, a flourishing landing, made it difficult to keep 
track of the fishing activity there. These investigations covered the two rainy 
seasons of 1965, April and November-December respectively, during which time 
an unusually heavy rainfall was experienced. 
MASSESSE FISH MARKET 
Massesse is one of the largest fish-landings along the coast of Lake Victoria and 
compines the functions of a fish market and a boat-building and repairing centre. 
Records of "kasurus", the smaller mormyrids, landed are shown in Table EI and 
largely represent smoked fish from the islands of Dagusi, Ingira, Lufu and Sagitu. 
A total of 128,078 "kasurus" were landed for the period April 1964 to March 1965 
and this represented a landed revenue to the fishermen of about Sh. 18,294. The 
over-all price was seven smoked "kasurus" for Sh. 1. This was cheap compared 
to "kasulubana" (Mormyru.\' kannume) and "ningu" (Labeo viclorianus) which 
Were sold at three for a shilling when smoked. 
The fishermen undertake fishing expeditions once each month while living 
in temporary camps on one of the islands. Fishing is carried out daily for 
about twenty days; the catch is smoked and at the end of the period the fish 
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a r e  t i e d  i n  b u n d l e s  o o n t a i n i n g  5 0 0 - 1 , 5 0 0  f i s h  e a c h .  T h e r e  a r e  m a n y  f i s h e r m e n  
u s i n g  a n  u n k n o w n  n u m b e r  o f  c a n o e s  a n d  b o t t o m - s e t  g i l l - n e t s  ( m e s h  3  i n . ,  2 t  i n . ,  
2  i n .  a n d  I t  i n . )  t h u s  i t  h a s  n o t  b e e n  p o s s i b l e  t o  c a l c u l a t e  t h e  c a t c h  p e r  u n i t  
e f f o r t ,  b u t  t h e  t o t a l  d a i l y  c a t c h  f l u c t u a t e s  b e t w e e n  8 3 - 1 , 9 2 3  f i s h  a n d  t h e  r e v e n u e  
p e r  f i s h i n g  d a y  f o r  a l l  t h e  f i s h e r m e n  i n v o l v e d  r a n g e s  b e t w e e n  S h .  1 2 - 2 7 5 .  
T h e  f i s h e r y  t e n d s  t o  f l u c t u a t e  a n d  t h i s  m a y  b e  d u e  t o  m a s s  m i g r a t i o n s  o f  
m o r m y r i d s  t o w a r d s  t h e  m o u t h s  o f  r i v e r s ,  e . g .  t h e  S i o  a n d  N z o i a  r i v e r s  a n d  i t  
h a s  b e e n  s h o w n  ( O k e d i  1 9 6 5 )  t h a t  t h e s e  s p e c i e s  m i g r a t e  a n d  s p a w n  i n  t h e  f l o o d e d  
r i v e r - s w a m p  s y s t e m s .  I t  w o u l d  s e e m  t h a t  a n a d r o m o u s  s p e c i e s  m a y  m i g r a t e  o v e r  
l o n g  d i s t a n c e s  t o  s p a w n  i n  t h e  r i v e r s  a n d  t h a t  d u r i n g  t h e s e  m i g r a t i o n s  t h e y  m a y  
b e  c a u g h t  i n  l a r g e  n u m b e r s .  
F i g u r e s  f o r  1 9 6 3 ,  1 9 6 4  a n d  1 9 6 5  a r e  n o t  y e t  a v a i l a b l e  a n d  t o  e s t i m a t e  t h e  
l e v e l  o f  t h e  " k a s u r u "  f i s h e r y  a  c o m p a r i s o n  h a s  t h e r e f o r e  b e e n  m a d e  b e t w e e n  
t h e  f i g u r e s  i n  T a b l e  E I  a n d  t h e  a v a i l a b l e  d e t a i l e d  r e c o r d s  o f  c a t c h e s  l a n d e d  a t  
M a s s e s s e  F i s h  M a r k e t  i n  1 9 6 2 .  T h e s e  d a t a  w e r e  t a k e n  f o r  c o m p a r a t i v e  p u r p o s e s  
b e c a u s e  t h e y  w e r e  r e a d i l y  a v a i l a b l e ,  a n d  a r e  s h o w n  i n  T a b l e s  E 2  a n d  E 3  r e s p e c ­
t i v e l y .  D u r i n g  1 9 6 2 ,  2 , 8 9 6 , 5 0 1  f i s h  w e r e  l a n d e d  a t  M a s s e s s e ;  T i l a p i a  w e r e  b y  
f a r  t h e  m o s t  i m p o r t a n t  s p e c i e s  c o n s t i t u t i n g  8 0  p e r  c e n t  o f  t h e  t o t a l  c a t c h .  T .  
e s c u l e n t a  f o r m e d  3 5  p e r  c e n t ,  T .  v a r i a b i l i s  4 0  p e r  c e n t  a n d  T .  z i l l i i  o n l y  5  p e r  
c e n t .  B a g r u s  a n d  M o r m y r u s  k a n n u m e  e a c h  c o m p r i s e d  6  p e r  c e n t  o f  t h e  t o t a l  
c a t c h ,  b u t  t h e  f i g u r e  f o r  t h e  s m a l l e r  m o r m y r i d s  f o r  a n  e q u i v a l e n t  t w e l v e - m o n t h  
p e r i o d  ( 1 9 6 4 - 6 5 )  w o u l d  h o w e v e r  r e p r e s e n t  4  p e r  c e n t  o f  t h e  t o t a l  c a t c h  l a n d e d  a t  
M a s s e s s e  f o r  t h e  y e a r  1 9 6 2 .  A s  s u c h  t h e  " k a s u r u s " \ y o u l d  a p p e a r  m o r e  p r o m i n e n t  
i n  n u m b e r s  t h a t  H a p / o c h r o m i s ,  L a b e o ,  A / e s t e s ,  C l a r i a s ,  B a r b u s .  P r o t o p l e r u s ,  
S y n o d o n t i s  a n d  S c h i l b e  a l l  o f  w h i c h  a t t a i n  l e s s  t h a n  I  p e r  c e n t  o f  t h e  t o t a l  c a t c h .  
T h e  c o m m e r c i a l  v a l u e  o f  t h e s e  s m a l l  m o r m y r i d  s p e c i e s  i s  g i v e n  i n  T a b l e  E 3 ;  
t h e  t o t a l  v a l u e  t o  t h e  f i s h e r m e n  o f  a l l  s p e c i e s  l a n d e d  a t  M a s s e s s e  i n  1 9 6 2  w a s  
S h .  1 , 2 2 2 , 0 8 1 .  T h e  g e n u s  T i l a p i a  w a s  t h e  m o s t  i m p o r t a n t  c o m p r i s i n g  7 8  p e r  c e n t  
o f  t h e  r e v e n u e ,  w i t h  T .  e s c u l e n t a  c o n t r i b u t i n g  4 7  p e r  c e n t ,  T .  v a r i a b i l i s  2 7  p e r  
c e n t  a n d  T .  z i l l i i  o n l y  4  p e r  c e n t .  B a g r u s  w a s  t h e  n e x t  m o s t  i m p o r t a n t  g e n u s  
a c c o u n t i n g  f o r  1 3  p e r  c e n t ,  a  v a l u e  t h r e e  t i m e s  g r e a t e r  t h a n  t h a t  f o r  M o r m y r u s  
k a n n u m e  a l t h o u g h  t h e i r  n u m b e r s  r e c o r d e d  w e r e  e q u a l .  C l a r i a s  b r o u g h t  i n  o n l y  
2  p e r  c e n t  w h i l e  B a r b u s  a n d  P r o t o p t e r u s  e a c h  c o m p r i s e d  I  p e r  c e n t  o f  t h e  t o t a l  
c a s h  r e v e n u e .  T h e  v a l u e  f e t c h e d  b y  t h e  " k a s u r u s "  f o r  t h e  p e r i o d  1 9 6 4 / 6 5  w o u l d  
f o r m  1 . 5  p e r  c e n t  o f  t h e  t o t a l  l a n d e d  v a l u e  o f  a l l  f i s h  s p e c i e s  a t  M a s s e s s e  i n  
1 9 6 2 ,  w h i l e  t h e  r e m a i n i n g  s p e c i e s  H a p l o c h r o m i s ,  L a b e o ,  A l e s t e s ,  S y n o d o n t i s  a n d  
S c h i l b e  w e r e  n o t  v e r y  s i g n i f i c a n t  a n d  e a c h  c o n t r i b u t e d  l e s s  t h a n  I  p e r  c e n t .  
T H E  S I O  R I V E R  F I S H E R Y  
F i s h e r i e s  i n  c o n n e x i o n  w i t h  r i v e r s  h a v e  b e e n  e s t a b l i s h e d  o v e r  m a n y  g e n e r a t i o n s  
a n d  a n  e x t e n s i v e  k n o w l e d g e  o f  t h e  b i o l o g y  o f  a n o d r o m o u s  f i s h  s p e c i e s  h a s  
a c c u m u l a t e d .  T h e  s p e c i a l i z e d  f i s h i n g  t e c h n i q u e s  d e v e l o p e d  b y  t h e  i n d i g e n o u s  
f i s h e r m e n  a r e  b a s e d  u p o n  t h i s  k n o w l e d g e .  W h i t e h e a d  ( 1 9 5 8 )  h a s  r e v i e w e d  i n d i ­
g e n o u s  m e t h o d s  e m p l o y e d  i n  r i v e r  f i s h e r i e s  o f  K e n y a ,  a n d  o n  t h e  S i o  R i v e r  
e s s e n t i a l l y  t h e  s a m e  t e c h n i q u e s  a r e  u s e d .  I n  a  l a t e r  p a p e r  W h i t e h e a d  ( 1 9 6 0 )  
d e s c r i b e d  t h e  r i v e r  f i s h e r i e s  o f  K e n y a ,  N y a n z a  P r o v i n c e  i n  c o n n e x i o n  w i t h  
C l a r i a s ,  S y n o d o n t i s ,  P r o t o p t e r u s ,  B a r b u s  s p p . ,  L a b e o  a n d  T i l a p i a  s p p .  w i t h o u t  
a n y  m e n t i o n  o f  t h e  s m a l l e r  m o r m y r i d s .  C a d w a l l a d r  ( 1 9 6 5 )  h a s  h o w e v e r  p o i n t e d  
o u t  t h a t  t h e  r i v e r  f i s h e r y  o f  " n i n g u "  ( L a b e o  v i c t o r i a n n u s )  i s  d e c l i n i n g  p e r h a p s  
d u e  t o  t h e  o v e r - f i s h i n g  m a i n l y  b y  t h e  n e w l y  i n t r o d u c e d  g i l l - n e t s  i n  t h e  v i c i n i t y  
o f  r i v e r  m o u t h s .  M y  w o r k  o n  t h e  b i o l o g y  o f  t h e  s m a l l e r  m o r m y r i d  f i s h e s  h a s  
c o n f i r m e d  t h a t  t h e s e  s p e c i e s  a r e  a n a d r o m o u s  ( O k e d i  1 9 6 4 ) .  S p a w n i n g  r u n s  u p  
t h e  S i o  R i v e r  a r e  b i a n n u a l  a n d  t a k e  p l a c e  i l l  t h e  p e a k  o f  f l o o d  c o n d i t i o n s  d u r i n g  
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the rainy seasons. It appears however that ripe fishes congregate around the 
river mouth until flood conditions are optimal. Migration is done when dark 
but highlights in the ascent of the river taking place at dusk and again at dawn. 
Fishing Methods.-A survey carried out along a 4-mile stretch of the Sio 
River from its mouth revealed that six barriers were constructed across the river 
(called "obulalo" in Samia); each "obulal·o" is jointly constructed and main­
tained by several families. At the base of the barrier small-mesh non-return 
traps made of reeds are fixed facing either upstream or downstream depending 
upon the flood conditions. During the river-floods the basket traps are set with 
the mouth facing downstream so that ascending species are caught and to catch 
the mormyrids the traps are operated at dusk or early at dawn, but during the 
period of peak migratory activity both men and women stay in the river until 
late at night setting and lifting the traps. 
Small mesh gill-nets (Ii in., 2 in. and 2i in.) were also frequently used in the 
river fishery. Short lengths of gill-nets are floated downstream and frequently 
lifted to remove the entangled fish, otherwise the gill-nets are set overnight 
in the river. During the rainy seasons the part of the lake between Bujuanga 
in Kenya and Majanji in Uganda is the scene of intense fishing activity, where 
the Sio River, although hampered by papyrus swamp, Cadwalladr (1965) empties 
into Lake Victoria through a series of channels. Here the anadromous species 
appear to congregate prior to their upstream migrations and about one hundred 
canoes seasonally exploit these fish populations; yields are high despite minimal 
efforts. 
A third method of catching "kasurus" is by the use of basket-traps which 
are set in lateral channels connecting the river with pools in the flood plain. 
They are fixed to the mud with barriers of grass and branches built on either 
side to prevent the fish from by-passing the traps. The mouth faces the current 
all the time and when the river overflows its banks the water rushes through 
channels into the general swamp system and the ripe fish attempting to reach 
the flooded lateral pools where they normally spawn, are trapped. On the other 
hand, with the traps set with the mouths facing the lateral pools, spent and im­
mature fish are caught when these pools are temporarily flooded by short-lived 
heavy showers with the -water rushing back into the river. This type of fishing 
is commonly carried out by the younger boys and very old men because it is 
easier and requires less experience than fishing in the river itself. 
Used mainly by women and children the scoop type basket traps described by 
Whitehead (1958, J959a, )959b) and by Cadwalladr (1965) are inefficient for 
catching the mormyrid fishes because they are usually operated at daytime, 
consequently missing the principal nocturnal migrations. 
Production and Marketing.-During the rainy season each "obulalo" has 30-35 
basket traps in operation; each fisherman owns and works several traps at a 
time and fishing is undertaken every night of the rainy season with periods of 
peak activity at dusk and at dawn. On a good night about 100 "kasurus" are 
caught per trap (including Gnathonemus victoriae. Marcusenius grahami, Petro­
cephalus c. catostoma and a few G. longibarbis and M. nigricans) but an average 
catch of 50-)00 fish per basket trap per day is normal. However the catch 
becomes poorer at other barriers high up the river, as a result of intensive activity 
downstream. The fishermen note that in one rainy season the best fishing covers 
between 30-50 days. 
The total catch per "obalulo" of 30 basket-traps is between 1,500-3,000 fish 
per day and although no other "obalulos" have been examined in detail the 
average of 50-100 fish per day is within the estimated figures when considering 
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t h a t  m o r e  f i s h  a r e  c a u g h t  i n  t h e  t h r e e  " o b a l u l o s "  b e l o w  t h e  o n e  e x a m i n e d  a n d  
t h a t  p r o b a b l y  f e w e r  f i s h  w e r e  t a k e n  a t  t h e  n e x t  t w o  " o b a l u l o s "  h i g h e r  u p  t h e  
r i v e r .  A  t o t a l  c a t c h  p e r  d a y  w o u l d  t h e r e f o r e  b e  e x p e c t e d  t o  b e  b e t w e e n  9 , 0 0 0 ­
1 8 , 0 0 0  f i s h  f o r  a l l  s i x  " o b a l u l o s "  a n d  i n  o n e  r a i n y  s e a s o n  t h e  f i s h e r m e n  o p e r a t i n g  
t h e  s i x  b a r r i e r s  c a n  b e  e x p e c t e d  t o  t a k e  2 7 0 , 0 0 0 - 5 4 0 , 0 0 0  m o r m y r i d s  ( c a l c u l a t e d  
f r o m  a  c o n s e r v a t i v e  f i g u r e  o f  o n l y  3 0  g o o d  f i s h i n g  d a y s  i n  o n e  r a i n y  s e a s o n ) .  
T o w a r d s  t h e  o n s e t  o f  t h e  d r y  s e a s o n  t h e  c a t c h  r a t e  d r o p s  t o  1 0 - 2 0  f i s h  p e r  t r a p  p e r  
d a y ;  t h e  i n t e n s i t y  o f  f i s h i n g  a c t i v i t y  w a n e s  a n d  t h e  f i s h e r m e n  i n d u l g e  i n  r e p a i r i n g  
d a m a g e d  b a r r i e r s  a n d  t r a p s .  
T h e  f i s h  a r e  u s u a l l y  s m o k e d  o r  s u n - d r i e d  a n d  a r e  s o l d  t o  f i s h m o n g e r s  i n  
b u l k  a t  a  p r i c e  o f  a b o u t  1 0  f i s h  f o r  a  s h i l l i n g ,  b u t  i f  t h e r e  a r e  m a n y  s m a l l  
P e t r o c e p h a / u s  i n v o l v e d  t h e  p r i c e  f a l l s  t o  5 0  f o r  a  s h i l l i n g .  T h e  t o t a l  i n c o m e  t o  
t h e s e  f i s h e r m e n  p e r  s e a s o n  i s  t h e r e f o r e  S h .  2 7 , 0 0 0 - 5 4 , 0 0 0  a n d  i n  o n e  y e a r  ( t w o  
r a i n y  s e a s o n s  a n n u a l l y )  t h e  f i g u r e  i s  d o u b l e d .  H o w e v e r ,  i n  f a c t  n o t  a l l  t h e  m o r m y ­
r i d s  c a u g h t  a r e  s m o k e d  a n d  s o l d ,  b u t  a  l a r g e  p r o p o r t i o n  i s  u s e d  f o r  h o m e  
c o n s u m p t i o n  a n d  i n  b a r t e r  f o r  o t h e r  f o o d  c r o p s  l i k e  c a s s a v a ,  m i l l e t ,  m a i z e  a n d  
v e g e t a b l e s .  
A s  n o  a c c u r a t e  r e c o r d s  a r e  a v a i l a b l e  f o r  p r e v i o u s  c a t c h e s  o f  t h e  m o r m y r i d  
f i s h e s  f r o m  t h e  r i v e r s  t h e  l e v e l  o f  t h e  i n d u s t r y  i n  p a s t  y e a r s  h a s  b e e n  a s s e s s e d  
o n l y  f r o m  i n f o r m a t i o n  d e r i v e d  f r o m  l o c a l  f i s h e r m e n  o n  b o t h  t h e  N z o i a  a n d  
S i o  r i v e r s .  I t  a p p e a r s  t h a t  t h e  m o r m y r i d  c a t c h e s  h a v e  t e n d e d  1 0  b e  o n  a n  u p w a r d  
t r e n d  d u r i n g  r e c e n t  y e a r s .  T h e  c a u s e  o f  t h i s  t r e n d  h a s  n o t  b e e n  e s t a b l i s h e d  b u t  
t w o  p o s s i b i l i t i e s  a r e  s u g g e s t e d .  F i r s t ,  t h a t  i n c r e a s i n g  c a t c h e s  a r e  t h e  r e s u l t  o f  
i n c r e a s e d  f i s h i n g  e f f o r t  i n  r e g a r d  t o  t h e  m o r m y r i a - s p e c i e s  i n  a n  a t t e m p t  t o  
c o m p e n s a t e  f o r  d e c l i n i n g  c a t c h e s  o f  L o b e o  v i c t o r i a n u s .  a n d  s e c o n d l y ,  t h a t  
i n c r e a s e d  c a t c h e s  m a y  b e  t h e  r e s u l t  o f  a  n a t u r a l  i n c r e a s e  i n  t h e  p o p u l a t i o n s  o f  
s m a l l e r  m o r m y r i d  s p e c i e s  f o l l o w i n g  f a v o u r a b l e  e n v i r o n m e n t a l  c o n d i t i o n s  f o r  
s p a w n i n g  a n d  s u r v i v a l  i n  r e c e n t  y e a r s .  S i m i l a r l y  a  f i s h e r y  b a s e d  c o m p l e t e l y  o n  
a n a d r o m o u s  G n a t h o n e m u s  m a c r o / e p i d o t i s  i n  t h e  K a f u e  s y s t e m  i n  Z a m b i a  h a s  
r e c e n t l y  b e e n  r e p o r t e d  ( G a m e  a n d  F i s h e r i e s  D e p a r t m e n t ,  1 9 6 4 ) .  A s  p o i n t e d  o u t  
i n  t h e  b u l l e t i n ,  t h i s  i m p o r t a n t  m o r m y r i d  f i s h e r y  d i d  n o t  a t t a i n  r e c o g n i t i o n  
p r e v i o u s l y .  
C O N C L U S I O N S  
T h e  s m a l l e r  m o r m y r i d s  a r e  o f  c o m m e r c i a l  v a l u e  a n d  a r e  r e a d i l y  a c c e p t e d  b y  
t h e  c o n s u m e r .  W h e n  s m o k e d  t h e y  a r e  t r e a t e d  a s  a  d e l i c a c y  b e c a u s e  o f  a  h i g h  
f a t  c o n t e n t  a n d  t h e  l a r g e l y  c a r t i l a g i n o u s  s k e l e t o n  w h i c h  m a k e s  t h e m  e a s y  t o  e a t .  
H o w e v e r  d u e  t o  t r i b a l  c u s t o m s  p r e g n a n t  w o m e n  i n  c e r t a i n  a r e a s  a r e  n o t  p e r m i t t e d  
t o  t a k e  " k a s u r u s " .  O n  L a k e  K y o g a  w h e r e  t h e r e  i s  a  f l o u r i s h i n g  N i l e  P e r c h  
f i s h e r y  t h e  " k a s u r u s "  f o r m  t h e  m o s t  w i d e l y  u s e d  t y p e  o f  b a i t  o n  l o n g - l i n e s .  I n  
v i e w  o f  t h e i r  c o m m e r c i a l  v a l u e  a n d  i n c r e a s i n g  i m p o r t a n c e ,  p a r t i c u l a r l y  i n  t h e  
r i v e r  f i s h e r i e s ,  i t  w o u l d  s e e m  d e s i r a b l e  t o  r e c o r d  i n  d e t a i l  t h e i r  c o n t r i b u t i o n  t o  t h e  
c a t c h ,  r a t h e r  t h a n  t o  c o n t i n u e  t h e i r  i n c l u s i o n  i n  t h e  r e c o r d s  t o g e t h e r  w i t h  
M o r m y r u s  s p e c i e s .  
R i v e r  f i s h e r i e s  a l t h o u g h  o f  a  s e a s o n a l  n a t u r e  a r e  e x t r e m e l y  i m p o r t a n t  i n  t h e  
e c o n o m y  o f  E a s t  A f r i c a  a s  t h e y  p r o v i d e  a  r e a d y  s o u r c e  o f  a n i m a l  p r o t e i n  i n  
h i n t e r l a n d  a r e a s  w h e r e  p r o t e i n  d e f i c i e n c y  i s  p r o m i n e n t ,  h o w e v e r  i t  w a s  a p p a r e n t  
d u r i n g  t h e  c o u r s e  o f  t h i s  i n v e s t i g a t i o n  t h a t  t h e r e  i s  a  t r e m e n d o u s  w a s t a g e  o f  
f i s h  c a u g h t  i n  t h e  r i v e r s .  S p o i l a g e  a r i s e s  f r o m  p o o r  m e t h o d s  o f  p r o c e s s i n g ,  
i n a d e q u a t e  s t o r a g e  f a c i l i t i e s  a n d  i n a d e q u a t e  t r a n s p o r t a t i o n  f a c i l i t i e s .  I n  t h i s  r e g a r d  
i t  i s  s u g g e s t e d  t h a t  e f f e c t i v e  p r o d u c t i o n  f r o m  r i v e r  f i s h e r i e s  c o u l d  b e  b o o s t e d  b y  
t h e  e d u c a t i o n  o f  l o c a l  f i s h e r m e n  i n  b e t t e r  m e t h o d s  o f  p r o c e s s i n g  a n d  s t o r a g e ,  
i m p r o v i n g  f e e d e r  r o a d s  t o  t h e  s i t e s  o f  t h e  " o b a l u l o s "  a n d  b y  p r o v i d i n g  f a s t e r  
m o t o r i z e d  t r a n s p o r t .  
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The exhaustive impact of river fisheries on anadromous fish stocks must be 
emphasized; the fishermen have acquired detailed knowledge of the migratory 
habits of the various species, and adult fish are caught in large numbers both in 
the flooded swamps and channels as well as in the river. Under these conditions 
'the percen tage recruitment of juvenile fish to the population tends to fall, 
consequently the numbers of the adult population and the catch rate also decline, 
for example Cadwalladr (1965) has already reported the recent steep decline in 
catches of Labeo victorianus, apparently as a result of intensive exploitation of 
the migrating sexually ripe population in the river mouths by the extensive use 
of small mesh gill-nets. Thus it is recommended that the present investigation 
of the anadromous mormyrids should be extended to cover all the riverine fish­
fauna, considering particularly the commercially valuable anadromous species 
and their vulnerability during their reproductive seasons. 
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TABLE EI-RECORDS OF SMOKED "KASURUS" (G. longibarbis, G. victoria AND M. 
grahami) LANDED AT MASSESSE FISH MARKET FOR A TWELVE-MoNTH PERIOD 
Month Number 1 Landed Revenue (Shillings) 
April 1964 5,862 837 
May 6,235 890 
June 8,726 1,246 
July 38,455 5,493 
August 15,715 2,245 
September " 2,198 314 
October 12,433 1,776 
November " 16,391 2,342 
December 11,740 1,342 
January 1965 3,353 480 
February 5,301 757 
March 1,659 237 











































55,768 23,832 53,516 69,472 I 88'616 1 133'276 105,928 56,068 50,048 59,520 93,180 112,428 178,692 153,984 
12,908 11,756 11,556 18,532 I 14,064 27,148 44,928 
4 848 - 388­ -
12 - - - - - -
- - - - - - -
2,524 1,668 1,640 2,204 1,972 2,196 3,132 
2,968 1,676 1,340 1,904 1,404 2,160 3,248 
1,568 1,392 1,584 2,320 2,048 2,376 3,592 
17,268 20,264 12,056 15 j 688 12,932 13,916 21,884 






























TAOLE E2-NuMOER Of FISH LANDED AT MASSESSE FISH MARKET-1962 
(Data provided by the Uganda Fisheries Department) 
I Feb. '62 I Mardi Aoril I Ma I June I Jul ust I Seot. er I Nov. I Totalc 
107'5481267'160 1,050,937 105,196 276,956 1,212,612 
18,276 5.896 201,644 
- - 9,328 
- - 12 
- - -
3,156 5,920 28,276 
2,096 5,560 25,340 
2,652 4,340 24,600 
9,624 43,308 182,224 
17,936 28,292 161,528 
-
-
TOTAL .. '~,896,52.!  
De . I Jan. '63 I 
" 
TABLE E3-VALUE (SHILLINGS) OF FISH LANDED AT MASSESSE FISH MARKET-1962 
(Data provided by the Uganda Fisheries Department) 



































































































































































































I I TOTAL .. 1,222,081 
.\ 
A P P E N D I X  F  
N I L E  P E R C H  S T U D I E S  
B y J .  M .  G E E  
L A K E  R U D O L F  
I n  A u g u s t  1 9 6 5  s e v e n  d a y s  w e r e  s p e n t  a t  L a k e  R u d o l f  w h e r e  a  s h o r t  s t u d y  w a s  
m a d e  o f  t h e  L a l e s  n i ! a t i c u s  i n d i g e n o u s  t o  t h a t  l a k e  i n  o r d e r  t o  c o m p a r e  c e r t a i n  
a s p e c t s  o f  t h e i r  b i o l o g y  w i t h  L a l e s  f r o m  o t h e r  e n d e m i c  ( L a k e  A l b e r t )  a n d  n o n ­
e n d e m i c  ( L a k e  K y o g a  a n d  L a k e  V i c t o r i a )  h a b i t a t s .  
O n l y  s e v e n t e e n  P e r c h  w e r e  c a u g h t  ' b y  g i l l - n e t s  a n d  l o n g - l i n e s ;  t h e y  v a r i e d  b e t w e e n  
3 5 . 5 - 1 3 5 . 0  e m .  S . L .  ( s t a n d a r d  l e n g t h )  a n d  t h r e e  o f  t h e  f o u r  v e r y  l a r g e  s p e c i m e n s  
w e r e  c a u g h t  o n  t h e  l o n g - l i n e .  A l l  t h e  f i s h  i n  t h i s  s i z e  r a n g e  w e r e  m a t u r e  e x c e p t  
p e r h a p s  t h e  s m a l l e s t  i n  w h i c h  t h e  g o n a d s  a p p e a r e d  t o  b e  s t a r t i n g  t o  d e v e l o p  f o r  
t h e  f i r s t  t i m e .  T h e  g o n a d s  o f  a l l  t h e  m a t u r e  f i s h  w e r e  i n  t h e  i n a c t i v e /  a c t i v e  s t a g e  
o f  d e v e l o p m e n t  e x c e p t  f o r  o n e  r i p e  m a l e  a n d  p o s s i b l y  t w o  s p e n t  f e m a l e s .  T h e  
s e x  r a t i o ,  m a l e s  t o  f e m a l e s ,  w a s  8 :  9 .  
T h e  l e n g t h / w e i g h t  r e l a t i o n s h i p  f o r  t h e  p r e s e n t  s a m p l e  h a s  b e e n  p l o t t e d  i n  
F i g u r e  F l  a n d  c o m p a r e d  w i t h  t h e  l e n g t h / w e i g h t  r e l a ! i o n s h i p  o f  a  s a m p l e  c o l l e c t e d  
b y  M a n n  i n  N o v e m b e r  1 9 6 3 .  T h e  r e s u l t i n g  g r a p h  i s  a  s t r a i g h t  l i n e  i n  e a c h  c a s e  
b u t  t h e r e  i s  a n  i n d i c a t i o n  o f  a  b r e a k  i n  t h e  1 9 6 5  g r a p h  a t  a b o u t  1 0 , 0 0 0  g m .  T h e  
m o s t  s t r i k i n g  p o i n t  a b o u t  t h i s  g r a p h  i s  t h e  b i g  d i f f e r e n c e  i n  l e n g t h / w e i g h t  r e l a t i o n ­
s h i p s  b e t w e e n  t h e  1 9 6 3  a n d  1 9 6 5  s a m p l e  w h i c h  i s  a l s o  c l e a r l y  s h o w n  b y  t h e  
c a l c u l a t i o n  o f  c o n d i t i o n  f a c t o r s .  S u c h  a n  a n n u a l  d i s c r e p a n c y  h a s  n o t  b e e n  
o b s e r v e d  b e f o r e ,  n o  s u c h  v a r i a t i o n  h a s  b e e n  f o u n d  i n  a n y  o f  t h e  o t h e r  t h r e e  l a k e s  
s t u d i e d  a n d  a s  y e t  n o  e x p l a n a t i o n  f o r  t h i s  v a r i a t i o n  c a n  b e  g i v e n .  
T a b l e  F l  i s  a  d e t a i l e d  c o m p a r a t i v e  a n a l y s i s  o f  c o n d i t i o n  f a c t o r s  f o r  L a l e s  f r o m  
t h e i r  e n d e m i c  e n v i r o n m e n t s  o f  L a k e  A l b e r t  a n d  L a k e  R u d o l f ,  a n d  t h e i r  i n t r o d u c e d  
e n v i r o n m e n t s  o f  L a k e  K y o g a  a n d  L a k e  V i c t o r i a .  T w o  f e a t u r e s  s h o u l d  b e  p o i n t e d  
o u t  h e r e ;  f i r s t ,  t h a t  t h e  a v e r a g e  c o n d i t i o n  f a c t o r  f o r  e a c h  s i z e  g r o u p  o f  P e r c h  
f r o m  t h e  e n d e m i c  e n v i r o n m e n t s  i s  l o w e r  i n  e v e r y  c a s e  ( e x c e p t  o n e )  t h a n  t h e  c o n ­
d i t i o n  f a c t o r  o f  P e r c h  f r o m  t h e  i n t r o d u c e d  e n v i r o n m e n t s .  T h i s  h a s  b e e n  s u g g e s t e d  
p r e v i o u s l y  o n  d a t a  f r o m  L a k e  A l b e r t  o n l y  ( G e e ,  1 9 6 4 ) ,  b u t  i s  c o n f i r m e d  b y  t h e  d a t a  
r e c e n t l y  c o l l e c t e d  f r o m  L a k e  R u d o l f .  T h e  1 9 6 5  c o n d i t i o n  f a c t o r  f o r  L a k e  R u d o l f  
P e r c h  i s  s l i g h t l y  h i g h e r  t h a n  t h a t  o f  L a k e  A l b e r t  f i s h  b u t  t h e  1 9 6 3  f i g u r e s  a r e  w e l l  
b e l o w  t h o s e  o f  L a k e  A l b e r t .  S e c o n d l y ,  i t  i s  n o t e d  t h a t  i n  t h e  e n d e m i c  e n v i r o n ­
m e n t s  t h e r e  a r e  i n d i c a t i o n s  t h a t  P e r c h  r e a c h  t h e i r  p e a k  c o n d i t i o n  b e t w e e n  1 , 0 0 0  
a n d  1 0 , 0 0 0  g m .  w i t h  c o n d i t i o n  t e n d i n g  t o  f a l l  o f f  o v e r  t h i s  f i g u r e .  I n  t h e  i n t r o ­
d u c e d  h a b i t a t s  ( s e e  p a r t i c u l a r l y  L a k e  K y o g a ,  1 9 6 3  a n d  1 9 6 4 ) ,  i n s t e a d  o f  c o n d i t i o n  
d e c l i n i n g  o v e r  1 0 , 0 0 0  g m . ,  i t  c o n t i n u e s  t o  i n c r e a s e :  h o w e v e r ,  s o m e  o f  t h e  s i z e  
g r o u p s  f r o m  e a c h  l a k e  a r e  i n a d e q u a t e l y  r e p r e s e n t e d  i n  t h e  s a m p l e s  t a k e n  a n d  i t  
m a y  b e  t h a t  w i t h  l a r g e r  s a m p l e s  t h i s  p h e n o m e n o n  o f  c o n d i t i o n  v a r i a t i o n  m a y  n o t  
b e  s o  m a r k e d .  
V e r y  l i t t l e  d a t a  w a s  c o l l e c t e d  o n  t h e  f e e d i n g  o f  a d u l t  L a l e s  i n  L a k e  R u d o l f  
s i n c e  o n l y  t w o  o f  t h e  s e v e n t e e n  s p e c i m e n s  c a u g h t  p o s s e s s e d  s t o m a c h  c o n t e n t s :  
t h e s e  w e r e  t w o  f i s h  o f  7 6  e m .  a n d  G 9  e m .  S . L .  B o t h  s t o m a c h s  c o n t a i n e d  a b o u t  
f i f t e e n  f i s h  o f  a r o u n d  5  e m .  S . L .  m a d e  u p  o f  y o u n g  T i l a p i a ,  C y p r i n i d a e  a n d  
C h a r a c i d a e ,  b u t  t h i s  s h o u l d  n o t  b e  t a k e n  a s  a n  i n d i c a t i o n  o f  f e e d i n g  a c t i v i t y  a s  
L a t e s  a r e  k n o w n  t o  d i s g o r g e  t h e i r  s t o m a c h  c o n t e n t s  o n  b e i n g  c a u g h t .  
S 6  
Juvenile Lates were caught only in a mosquito seine; the 6 mm. seine failed to 
catch any juveniles. The seine-nets were used in three habitats:­
(I)	 A sandy shore with littoral stands of Typha and a small amount of Potamo­
geton sub-littorally. The area was disturbed by boats landing, by the 
working of a large 8-in. seine-net and by the cleaning of fish by local 
inhabitants. ' 
(2) An area with a sandy bottom but mixed with a small amount of mud and 
, covered sub-littorally by discrete patches of Potamogeton usually surround­
ing large Tilapia nests; the depth of water was about 0.5 m. and the area 
was undisturbed except by water birds. 
(3) A sandy mud shore with littoral	 and sub-littoral Typha Slumps; the water 
was only a few inches deep (with a temperature o( 30-35° C.) and water 
birds were abundant. 
Sites 1 and 2 were on the peninsula forming the east side of Ferguson's Gulf 
and site 3 on the west side of the gulf, north of the Oxfamcentre. No Nile 
Perch fry were caught at site 3 but site 1 yielded occasional Perch fry (0-6' per 
mosquito seine haul), 10-30 'mm. S.L. (Figure F2). Site 2 was by far the most 
productive with an estimated 50-200 fry per mosquito seine haul. The histogram 
in Figure F2 is constructed from one seine haul of 150 fry which varied from 
9-20 mm. S.L. with the peak length frequency at 15 mm. All the fry below 14 mm. 
were completely transparent with all the internal bone structure of the head; fins 
and vertebral column clearly visible. Above this size' the flesh became more opaque 
an<;\ pigmentation increased although an occasional individual of about 15 mm. 
was completely pigmented with no internal bone structure visible. Fry of 9-10 mm. 
still had the remains of the yolk sac in evidence and this latter observation would 
suggest that the spawning sites must be very close to these stands of Potamogeton. 
An examination of the gut contents showed that the fry of around 15 mm. were 
feeding on small crustacea, the stomachs being full of Cladocera, Ostracoda and 
Copepoda (mainly Cyclopoida). In individuals around 25 mm. very few Crustacea 
were in evidence; the main stomach contents consisting of insect larvae. 
Fry of Nile Perch hav~ been seined in Lake Albert and the Kabaka's Lake, 
Kampala, as well as in Lake Rudolf. In each case the habitats in which most fry 
were caught are very similar; in Lake Albert fry were caught in a seine-net over 
a clean sandy bottom with sub-littoral stands of Valasneria and Ceratophyllum, 
and in the Kabaka's Lake over a sand/mud bottom covered with Potamogeton. 
Since the bottom weed has been cleared from the Kabaka's Lake the abundance 
of, Perch fry has decreased and it may be concluded from this evidence that sub­
littoral weed beds are an important component of the habitat of Nile Perch fry, 
probably because of the cover it affords from predation as has been suggested 
for many other species of fish. 
Coulter (1965) states that the young of the three species of Lates found in Lake 
Tanganyika are present in the plankton until they are about 5 cm. T.L. (total 
length). They then occupy the littoral Ceratophyllum weed beds, as described for 
the East African lakes, until they reach 18-20 cm. T.L. when they then leave the 
weed beds and spread out into deeper water. It can be seen that the size range 
of Perch fry caught in Lake Rudolf was very limited, the largest specimen being 
31 mm. S.L. (Figure F2). The 6mm. seine-net failed to catch any Perch fry in any 
of the habitats seined and this is interesting when compared with seine hauls in 
Lake Albert in a similar habitat in October 1964 when the range of Perch caught 
was from 10-300 mm. S.L. It is not known whether, in Lake Rudolf, Perch fry 
above 30-40 mm. leave the habitat described and migrate elsewhere or whether 
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t h e  b r e e d i n g  s e a s o n  i s  m o r e  d e f i n e d ,  t h u s  l i m i t i n g  t h e  s i z e  r a n g e  o f  f r y  t o  b e  
f o u n d  i n  a n y o n e  h a b i t a t  a t  a n y o n e  t i m e .  M a n n  ( 1 9 6 4 )  f o u n d  t h e  s a m e  s i z e  r a n g e  
o f  f r y  i n  s i m i l a r  h a b i t a t s  i n  N o v e m b e r  1 9 6 3 .  
L A N D I N G S  A T  M A S S E S S E  F I S H  M A R K E T - L A K E  V I C T O R I A  
A s  s t a t e d  i n  t h e  l a s t  A n n u a l  R e p o r t  o n e  L a b o r a t o r y  A s s i s t a n t  h a s  b e e n  s t a t i o n e d  
a t  t h e  f i s h  m a r k e t  a t  M a s s e s s e  s i n c e  O c t o b e r  1 9 6 4  f o r  t h e  p u r p o s e  o f  r e c o r d i n g  
t h e  n u m b e r s  o f  P e r c h  c o m i n g  i n t o  t h e  m a r k e t ,  t h e i r  l e n g t h ,  w e i g h t ,  s e x  a n d  g o n a d  
s t a t e ;  t h e  m o n t h l y  r e t u r n s  s i n c e  S e p t e m b e r  1 9 6 3  a r e  s h o w n  i n  F i g u r e  F 3 .  T h e  
r e t u r n s  f o r  S e p t e m b e r  1 9 6 3 - 1 a n u a r y  1 9 6 4  c a n  b e  r e g a r d e d  a s  a c c u r a t e  a s  c a n  a l l  
r e t u r n s  a f t e r  O c t o b e r  1 9 6 4 .  I t  w o u l d  a p p e a r  t h a t  t h e r e  i s  a  d e f i n i t e  s e a s o n a l  v a r i a ­
t i o n  i n  t h e  a b u n d a n c e  o f  N i l e  P e r c h  a t  M a s s e s s e ,  p e a k  c a t c h e s  b e i n g  p r o d u c e d  i n  
t h e  l a t t e r  h a l f  o f  t h e  y e a r  w i t h  a  s h a r p  f a l l  o f f  i n  c a t c h  i n  t h e  f i r s t  t h r e e  m o n t h s  
o f  t h e  f o l l o w i n g  y e a r .  I t  m a y  a l s o  b e  n o t e d  t h a t  t h e  1 9 6 5  p e a k ,  w h i c h  o c c u r r e d  
i n  S e p t e m b e r ,  w a s  v e r y  m u c h  l o w e r  t h a n  t h e  1 9 6 4  p e a k ,  a  m o s t  u n e x p e c t e d  
o c c u r r e n c e .  A s  9 9  p e r  c e n t  o f  t h e  P e r c h  b r o u g h t  i n t o  t h e  m a r k e t  a r e  c a u g h t  i n  
3 t - i n .  g i l l - n e t s ,  o n l y  a  p a r t i c u l a r  s i z e  r a n g e  o f  t h e  P e r c h  p o p u l a t i o n  i s  b e i n g  
s a m p l e d .  I f  t h e  c y c l i c a l  v a r i a t i o n  i n  n u m b e r s  i s  d u e  t o  c y c l i c a l  b r e e d i n g  a c t i v i t y  
o f  P e r c h  t h e n  t h e  l o w  r e t u r n s  f o r  t h e  l a t t e r  h a l f  o f  1 9 6 5  m a y  b e  a  r e s u l t  o f  a n  
e a r l i e r  p o o r  b r e e d i n g  s e a s o n .  T a b l e  F 2  s h o w s  t h a t  t o t a l  c a t c h e s  o f  f i s h  f o r  t h e  
l a s t  f o u r  m o n t h s  o f  1 9 6 5  w e r e  v e r y  m u c h  l o w e r  t h a n  f o r  t h e  s a m e  p e r i o d  i n  t h e  
p r e v i o u s  y e a r ,  w h i c h  m a y  b e  a n o t h e r  e x p l a n a t i o n  o . f  t h e  l o w  c a t c h e s  o f  P e r c h  i n  
1 9 6 5 .  ­
A n  a n a l y s i s  o f  t h e  g o n a d i a l  s t a t e s  o f  m o n t h l y  s a m p l e s  o f  P e r c h  o v e r  t h e  l a s t  
f o u r t e e n  m o n t h s  h a v e  b e e n  m a d e  t o  d e t e r m i n e  a n y  c y c l i c a l  a c t i v i t y  o f  b r e e d i n g  
w h i c h  m a y  e x p l a i n  t h e  c y c l i c a l  v a r i a t i o n  i n  n u m b e r s  ( T a b l e  F 3 ) .  T h e  a c c u r a c y  o f  
d i a g n o s i s  o f  g o n a d  s t a t e s  c a n n o t  b e  g u a r a n t e e d  b y  t h e  l a b o r a t o r y  s t a f f ;  t h e  d a t a  
f o r  f e m a l e s  i s  l i k e l y  t o  b e  m o r e  a c c u r a t e  t h a n  f o r  m a l e s  b u t  d i f f i c u l t y  i s  e x p e r i ­
e n c e d  i n  s e x i n g  f i s h  i n  a n  i n a c t i v e  s t a g e  o f  d e v e l o p m e n t .  A s  c a n  b e  s e e n  f r o m  
t h e s e  f i g u r e s  t h e r e  i s  n o  e v i d e n c e  o f  a  d e f i n i t e  b r e e d i n g  s e a s o n ,  r i p e  f i s h  b e i n g  
p r e s e n t  a l l  t h e  y e a r  r o u n d .  H o w e v e r ,  t h e r e  i s  a  s u g g e s t i o n  o f  g r e a t e r  b r e e d i n g  
a c t i v i t y  d u r i n g  t h e  p e a k  c a t c h  p e r i o d s .  I t  h a s  b e e n  n o t e d  d u r i n g  t h e  p a s t  e i g h t e e n  
m o n t h s  t h a t  t h e  v a r i a t i o n s  i n  c a t c h  o f  N i l e  P e r c h  c o r r e s p o n d  t o  t h e  v a r i a t i o n s  i n  
c a t c h  o f  T i l a p i a  s p e c i e s .  W h e n  l a r g e  c a t c h e s  o f  T .  e s c u l e n t a  a r e  b e i n g  o b t a i n e d  
t h e  c a t c h e s  o f  P e r c h  a r e  l o w  a n d  w h e n  l a r g e  c a t c h e s  o f  T .  v a r i a b i l i s  a n d  T .  z i l l i i  
a p p e a r  t h e  c a t c h e s  o f  P e r c h  a r e  h i g h e r .  T .  e s c u l e n t a  a r e  c a u g h t  m a i n l y  i n  t h e  d r y  
s e a s o n  i n  a r e a s  o f  m u d  b o t t o m ,  d e e p e r  w a t e r  ( 3 0  f t . )  i n  f a i r l y  s h e l t e r e d  a r e a s ,  
w h e r e a s  T .  v a r i a b i l i s  a n d  T .  z i t l i i  t e n d  t o  b e  m o r e  a b u n d a n t  i n  t h e  w e t  s e a s o n  i n  
m a r g i n a l ,  m o r e  e x p o s e d  w a t e r  w h e r e  t h e  b o t t o m  i s  g e n e r a l l y  h a r d e r .  T h e  v a r i a ­
t i o n s  i n  c a t c h  o f  P e r c h ,  t h e r e f o r e ,  m a y  b e  a  r e f l e c t i o n  o f  t h e  c h a n g i n g  f i s h i n g  
l o c a t i o n  o f  t h e  l o c a l  f i s h e r m e n  w h o  a r e  p r i n c i p a l l y  o u t  f o r  T i l a p i a .  
T h e  l a r g e s t  P e r c h  c a u g h t  s o  f a r  i n  L a k e  V i c t o r i a  f o r  w h i c h  a n y  d e t a i l s  w e r e  
t a k e n  w a s  8 1  c m .  S . L .  a n d  w e i g h e d  2 5  l b . ,  c a u g h t  i n  a  9 - i n .  g i l l - n e t  n e a r  E n t e b b e .  
A n  u n c o n f i r m e d  r e p o r t  h a s  r e a c h e d  E A F F R O  o f  a  P e r c h  w e i g h i n g  a p p r o x i m a t e l y  
6 0  l b .  b e i n g  c a u g h t  i n  a  s e i n e - n e t  i n  t h e  r e g i o n  o f  K y i n d i  f i s h  m a r k e t .  
R e f e r e n c e s  
C O U L T E R ,  G .  W .  ( 1 9 6 5 ) . - T h e  g e n u s  L a t e s  i n  L a k e  T a n g a n y i k a  a n d  c o m p a r a t i v e  
n o t e s  o n  o t h e r  L a t e s  s p e c i e s .  S y m p o s i u m  o f  E a s t  A f r i c a n  S o c i e t y  f o r  B i o ­
l o g i c a l  R e s e a r c h .  M a r c h  1 9 6 5 .  
G E E ,  J .  M .  ( l 9 6 4 ) . - N i l e  P e r c h  I n v e s t i g a t i o n .  E A F F R O  A n n u a l  R e p o r t  f o r  
1 9 6 2 / 6 3 ,  1 4 - 2 4 .  
M A N N ,  M .  J .  ( 1 9 6 4 ) . - R e p o r t  o n  a  F i s h e r i e s  S u n e y  o f  L a k e  R u d o l f ,  K e n y a .  
E A F F R O  A n n u a l  R e p o r t  f o r  1 9 6 2 / 6 3 ,  5 3 - 6 2 .  
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Fig. FI-The length-weight relationship of Lates niloticus from Lake 
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Fig. F2-A histogram of the numbers of Lates fry taken at Site 1 and Site 2 during 1965 
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Fig. F3-A histogram of the numbers of Nile Perch landed monthly at  
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T A B L E  F I - A V E R A G E  C o N D I T I O N  F A C T O R S  F O R  V A R I O U S  W E I G H T  G R O U P S  O F  N I L E  
P E R C H  F R O M  L A K E  R U D O L F ,  L A K E  A L B E R T ,  L A K E  K Y O G A  A N D  L A K E  V I C T O R I A .  
( a )  A v e r a g e  f o r  e a c h  y e a r .  ( b )  A v e r a g e  f o r  a l l  y e a r s .  
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Fig. G2-Echo-sounder trace showing limit of shoal concentration over sand-bank 
penetrating below 60 ft. 
I 
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Fig. G3 (a) (b) (c)- .continuous echo-sounder traces showing typical shoal 
dispersion at dwik 
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m o r e  f i s h  t h a n  g i l l - n e t s  s e t  i n  a n  a r e a  w h e r e  d a y t i m e  s h o a l i n g  i s  l i g h t .  I t  w o u l d  
i n d i c a t e  a l s o  t h a t  t r a w l i n g  o p e r a t i o n s  m a y  b e  c a r r i e d  o u t  m o s t  p r o f i t a b l y  d u r i n g  
t h e  h o u r s  o f  d a y l i g h t ,  p a r t i c u l a r l Y  a r o u n d  d a w n  a n d  d u s k  w h e n  t h e  m a x i m u m  
n u m b e r  o f  f i s h  a r e  d i s t r i b u t e d  t h r o u g h o u t  t h e  m i n i m u m  v o l u m e  o f  w a t e r  b y  
v i r t u e  o f  t h e i r  c o n c e n t r a t i o n  i n t o  s h o a l s  i n  k n o w n  a r e a s .  I t  m a y  a l s o  b e  s u g g e s t e d  
t h a t  t h e  m o s t  p r o d u c t i v e  t r a w l i n g  g r o u n d s  w i l l  b e  t h o s e  i n  t h e  r e g i o n  o f  t h e  
a b o v e - m e n t i o n e d  s a n d b a n k s  w h i c h  h a v e  n o w  b e e n  a c c u r a t e l y  m a p p e d  a s  a  r e s u l t  
o f  t h e  h y d r o g r a p h i c  s u r v e y .  
B y  u s i n g  a  h i g h - f r e q u e n c y  s o u n d e r ,  o b j e c t s  o t h e r  t h a n  f i s h  m a y  a l s o  b e  
r e c o r d e d  o n  t h e  e c h o  t r a c e - n o t a b l y  p l a n k t o n .  C u s h i n g ,  L e e  a n d  R i c h a r d s o n  
( 1 9 5 9 )  h a v e  r e p o r t e d  e c h o  t r a c e s  a s s o c i a t e d  w i t h  s h a r p  t h e r m o c l i n e s  i n  W i n d e r -
m e r e ,  p r o b a b l y  c a u s e d  b y  t h e  c o n c e n t r a t i o n  o f  c e r t a i n  z o o p l a n k t o n  s p e c i e s  a t  t h e  
t h e r m o c l i n e  a n d  N o r t h c o t e  ( 1 9 6 4 )  h a s  s h o w n  t h a t  m i g r a t i o n s  o f  C h a o b o r u s  l a r v a e  
c a n  b e  t r a c e d  o n  a n  e c h o  s o u n d e r .  A l t h o u g h  s o m e  o f  t h e  t r a c e s  o b t a i n e d  d u r i n g  
t h e  h y d r o g r a p h i c  s u r v e y  m a y  b e  c a U $ e d  b y  p l a n k t o n  m o s t  o f  t h e m  c a n  b e  i d e n -
t i f i e d  a s  f i s h  b e c a u s e  o f  t h e  c h a r a c t e r i s t i c  " c o m e t "  a n d  " p l u m e "  t r a c e s  t h a t  t h e y  
p r o d u c e  ( C u s h i n g ,  1 9 6 3 )  b u t  a t  t h e  m o m e n t  i t  i s  n o t  p o s s i b l e  t o  d e t e r m i n e  t h e  
g e n e r a  o f  f i s h  w h i c h  c a u s e  t h e  t r a c e s  d e s c r i b e d .  T h e s e  r e m a r k s  a r e  t h e r e f o r e  
g e n e r a l  a n d  c o v e r  a l l  t h e  s p e c i e s  w h i c h  m a k e  u p  t h e  b u l k  o f  t h e  p o p u l a t i o n  a n d  
b e f o r e  a n y  p r o g r e s s  c a n  b e  m a d e  i n  t h e  i d e n t i f i c a t i o n  o f  f i s h - t r a c e s ,  s o m e  i m m e -
d i a t e  f o r m  o f  f i s h i n g  g e a r  o t h e r  t h a n  g i l l - n e t s ,  e . g .  t r a w l s  a n d  p u r s e - s e i n e s - m u s t  
b e  u s e d  e x t e n s i v e l y .  
R e f e r e n c e s  
C O U L T E R ,  G .  W .  ( l 9 6 2 ) . - S h o a l i n g  a n d  v e r t i c a l  m i g r a t i o n  b e h a v i o u r  o f  t h e  
s a r d i n e s ,  a s  r e c o r d e d  b y  e c h o - s o u n d i n g .  J o i n t  F i s h e r i e s  R e s e a r c h  O r g a n i -
z a t i o n ,  A n n u a l  R e p o r t .  1 0  ( 1 9 6 0 ) , 2 0 - 2 2 .  
C U S H I N G ,  D .  H .  ( 1 9 6 3 ) . - T h e  u s e s  o f  e c h o - s o u n d i n g  f o r  f i s h e r m e n .  H e r  M a j e s t y ' s  
S t a t i o n e r y  O f f i c e ,  L o n d o n .  
C U S H I N G ,  D .  H . ,  L E E ,  A .  J . ,  a n d  R I C H A R D S O N ,  I .  D .  ( l 9 5 6 ) . - E c h o  t r a c e s  a s s o -
c i a t e d  w i t h  t h e r m o c l i n e s .  J .  M a r i n e  R e s .  1 5 ,  1 - 1 3 .  
N O R T H C O T E ,  T .  G .  ( l 9 6 4 ) . - U s e  o f  a  h i g h - f r e q u e n c y  e c h o - s o u n d e r  t o  r e c o r d  
d i s t r i b u t i o n  a n d  m i g r a t i o n  o f  C h a o b o r u s  l a r v a e .  L i m n o l .  O c e a n o g .  9 ,  8 7 - 9 1 .  
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APPENDIX H 
A NOTE ON LENGTH FREQUENCY AND "SPECIES GROUP" 
COMPOSITION OF HAPLOCHROMIS POPULATIONS 
IN LAKE VICTORIA 
By J. M. GEE 
During the preliminary part of a survey on Haplochromis in a small area of 
Lake Victoria off Entebbe some interesting information was collected on the 
composition of the J-faplochromis populations. Because of the complex nature of 
the taxonomy it is very difficult to divide the genus Haplochromis into all its 
species when working in the field. Certain broad types however can usually be 
recognized and the genus has been classified into eighteen "species-groups" com-
prising eight groups of predators and ten groups of non-predators. 
The information is derived from some twelve fishings in three major habitats 
defined as follows:-
(I) Inshore, mud-bottomed papyrus-lined bays; depth of water about 30 ft. 
(2) Semi-open water, colloidal mud bottom; depth of water 60-90 ft. 
(3) Sand! gravel! rock banks formed by sublittoral extensions of the shoreline, 
underwater bars joining chains of islands or discrete banks rising out of 
a surrounding mud bottom; depth of water 20-45 ft. 
A standard fleet of gill-nets I in., 1t in. and 2 in. mesh, 25 yd. long and 52 meshes 
deep, top and bottom set, were used to collect the material. 
Total lengths were determined for a sample of fish from each top and bottom-
set net size for each fishing and the percentages of each 0.5 cm. size group 
for each net are plotted in Figure HI. Not only does the size range of fish 
increase as the mesh size of the net increases but the length frequency mode of 
each mesh size varies considerably between bottom-set nets and top-set nets. 
The size range of fish caught in the 2 in. mesh bottom-set net is from 12.0-20.0 cm. 
with a peak of 15.0 cm., while the range for the 2 in. top-set net is from 13.5 cm. 
to over 20.0 cm. with a peak at 18.0 cm. The length frequency curve of the 
It in. top-set net overlaps that of the 2 in. bottom-set net to a considerable 
extent; in fact 67 per cent of the fish caught in the former overlap the size range 
of the latter. This is an important consideration when contemplating a commercial 
gill-net fishery for the exploitation of these Haplochromis resources. There are 
inherent dangers in using size-selective nets which may upset the natural balance 
between the predatory and non-predatory species, as explained below. 
The length-frequency discrepancy between top-set and bottom-set nets can be 
explained by reference to Tables HI and H2; Table HI is an analysis of the 
top-set and bottom-set catches for a number of fishings by habitat and predatory 
or non-predatory groups. It can be seen that the predatory Haplochromis consti-
tuted 50 per cent of the total catch in top-set nets, and varied between 37 per 
cent and 84 per cent. In the bottom-set nets the predatory H aplochromis 
formed 11 per cent of the total catch and varied between 3-42 per cent for 
each catch. Gill-net selectivity depends not directly on body length but on shape 
and measurelTlent of body girth, therefore for any given mesh size a higher 
average length-frequency mode will be obtained when the girth measurement 
is small in relation to body length than if the girth measurement is large in 
relation to body length. Maximum body depth is the nearest measurement to 
girth which is usually taken; Table H2 shows that the mean values of body 
depth as a percentage of body length for each species of predatory H aplochromis, 
and the over-all mean value for predators as a whole, is appreciably lower than 
the corresponding values for non-predators. This means that a net of given size 
will catch proportionately longer predators than non-predators. 
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T h e  m a x i m u m  s i z e  a t  w h i c h  s e x u a l  m a t u r i t y  i s  a t t a i n e d  b y  t h e  s p e c i e s  o f  f i s h  
c a u g h t  i n  a  c o m m e r c i a l  f i s h e r y  i s  i m p o r t a n t  w h e n  c o n s i d e r i n g  s t o c k  r e p l a c e m e n t  
a n d  t h e  m a i n t e n a n c e  o f  p r o d u c t i o n .  T a b l e s  H 3  a n d  H 4  g i v e  t h e  a p p r o x i m a t e  
s i z e s  a t  s e x u a l  m a t u r i t y  f o r  t h e  p r e d a t o r y  f o r m s ,  a n d  n o n - p r e d a t o r y  f o r m s  o f  
H a p l o c h r o m i s  r e s p e c t i v e l y .  T h i s  i n f o r m a t i o n  i s  d e r i v e d  f r o m  G r e e n w o o d  ( 1 9 5 6 a ,  
1 9 5 6 b ,  1 9 5 7 ,  1 9 5 9 ,  1 9 6 0 ,  1 9 6 2 )  a n d  i t  s h o u l d  b e  n o t e d  t h a t  a l l  h i s  l e n g t h s  a r e  
s t a n d a r d  l e n g t h s  ( S . L . )  q u o t e d  i n  m m .  w h e r e a s  a l l  m e a s u r e m e n t s  g i v e n  i n  t h i s  
t e x t  a n d  f i g u r e s  a r e  o f  t o t a l  l e n g t h  ( T . L . ) .  B e t w e e n  1 . 5  c m .  a n d  4 . 0  c m .  s h o u l d  
b e  a d d e d  t o  S . L .  t o  o b t a i n  T . L .  f o r  H a p l o c h r o m i s .  
T h e  f o u r  c o m m o n  g r o u p s  o f  p r e d a t o r s  i n  t h e  g i l l - n e t  c a t c h e s  w e r e : -
( I )  H .  b a r t o n i  g r o u p - s e x u a l l y  m a t u r e  a t  a p p r o x i m a t e l y  1 5 . 0  c m .  T L .  
( 2 )  H .  m a c r o g n a t h u s  g r o u p - - s e x u a l l y  m a t u r e  a t  a p p r o x i m a t e l y  1 5 . 0 - 1 6 . 0  c m .  T . L .  
( 3 )  H .  s q u a m u l a t u s  g r o u p - s e x u a l l y  m a t u r e  a t  a p p r o x i m a t e l y  1 4 . 0  c m .  T . L .  
( 4 )  H .  g u i a r t i  g r o u p - s e x u a l l y  m a t u r e  a t  a p p r o x i m a t e l y  1 2 . 0  c m .  T . L .  
F i g u r e  H I  s h o w s  t h a t  t h e  r a n g e  o f  s i z e s  c a u g h t  i n  t h e  2  i n .  t o p - s e t  n e t  i s  
f r o m  1 3 . 5  e m .  t o  o v e r  2 0 . 0  e m . ;  a p p r o x i m a t e l y  5 0  p e r  c e n t  o f  t h i s  c a t c h  w e r e  
p r e d a t o r s ,  w h i c h  f o r  t h e  r e a s o n s  e x p l a i n e d  a b o v e  w e r e  i n  t h e  t o p  h a l f  o f  t h i s  
r a n g e ,  i . e .  o v e r  1 6 . 0  c m .  T L .  T h e r e f o r e ,  t h e  g r e a t e r  p r o p o r t i o n ,  i f  n o t  a l l ,  o f  
t h e s e  f i s h  w e r e  s e x u a l l y  m a t u r e .  T h e  s i z e  r a n g e  o f  t h e  I - }  i n .  t o p - s e t  n e t  i s  f r o m  
1 0 . 0 - 1 6 . 5  c m .  a n d  t h e r e f o r e  a  l a r g e  n u m b e r  o f  t h e s e  p r e d a t o r s  w e r e  l i k e l y  t o  
b e  i m m a t u r e  o r  j u s t  s e x u a l l y  m a t u r e .  I t  w o u l d  t h e r e f o r e  b e  i n a d v i s a b l e  t o  u s e  
1 t  i n .  g i l l - n e t s  i n  a  c o m m e r c i a l  e n t e r p r i s e  b e c a u s e  o f  t h e  d a n g e r  o f  r e m o v i n g  
a  l a r g e  p r o p o r t i o n  o f  t h e  p o p u l a t i o n  o f  t h i s  H a p l o c h r o m i s  g r o u p  a n d  s o  
e n d a n g e r i n g  s t o c k  r e p l a c e m e n t .  
T h e  m o s t  c o m m o n  g r o u p s  o f  n o n - p r e d a t o r s  e n c o u n t e r e d  i n  t h e  c a t c h e s  w e r e  
a s  f o l l o w s : -
( I )  P l a n t - e a t e r s - s e x u a l l y  m a t u r e  a t  a p p r o x i m a t e l y  7 . 5 - 8 . 0  c m .  T . L .  
( 2 )  F r y - e a t e r s - s e x u a l l y  m a t u r e  a t  a p p r o x i m a t e l y  1 0 . 0 - 1 2 . 0  c m .  T L .  
( 3 )  H .  c h i l o t e s  g r o u p - s e x u a l l y  m a t u r e  a t  a p p r o x i m a t e l y  9 . 0 - 1 1 . 0  c m .  T L .  
( 4 )  G e n e r a l  g r o u p  A - s e x u a l l y  m a t u r e  a t  a p p r o x i m a t e l y  1 2 . 0  c m .  T . L .  
( 5 )  G e n e r a l  g r o u p  B - s e x u a l l y  m a t u r e  a t  a p p r o x i m a t e l y  7 . 5  c m .  T L .  
( 6 )  G e n e r a l  G r o u p  C - s e x u a l l y  m a t u r e  a t  a p p r o x i m a t e l y  1 0 . 5  c m .  T . L .  
( 7 )  M o n o t y p i c  g e n e r a - s e x u a l l y  m a t u r e  a t  a p p r o x i m a t e l y  1 1 . 0 - / 1 . 5  c m .  T . L .  
T h e s e  g r o u p s  f o r m  t h e  b u l k  o f  t h e  l e n g t h  f r e q u e n c y  c u r v e  f o r  t h e  2  i n .  b o t t o m -
s e t  n e t s  a n d  t h e r e f o r e  o n l y  t h e  m a t u r e  s e c t i o n  o f  t h e  p o p u l a t i o n  i s  b e i n g  f i s h e d .  
T h e  b u l k  o f  t h e  I t  i n .  b o t t o m - s e t  n e t s  w i l l  a l s o  b e  s e x u a l l y  m a t u r e  a n d  f i s h a b l e  
u n l e s s  t h e y  a r e  t o o  s m a l l  f o r  a n y  p a r t i c u l a r  c o m m e r c i a l  p r o j e c t .  
R e f e r e n c e s  
G R E E N W O O D ,  P . H .  ( l 9 5 6 a ) . - T h e  m o n o t y p i c  g e n e r a  o f  C i c h l i d  f i s h e s  i n  L a k e  
V i c t o r i a .  B u l l .  B r i t .  M u s .  ( N a t .  H i s t . ) ,  Z o o l .  ( 7 ) ,  2 9 7 - 3 3 3 .  
( l 9 5 6 b ) . - A  r e v i s i o n  o f  t h e  L a k e  V i c t o r i a  H a p l o c h r o m i s  s p e c i e s  ( P i s c e s :  
C i c h l i d a e )  P a r t  1 .  B u l l .  B r i t .  M u s .  ( N a t .  H i s t . ) ,  Z o o l .  4  ( 5 ) ,  2 2 5 - 2 4 4 .  
( I 9 5 7 ) . - A  r e v i s i o n  o f  t h e  L a k e  V i c t o r i a  H a p l o c h r o m i s  s p e c i e s  ( P i s c e s :  
C i c h l i d a e )  P a r t  I I .  B u l l .  B r i t .  M u s .  ( N a t .  H i s t . ) ,  Z o o l .  5  ( 4 ) ,  7 5 - 9 7 .  
( 1 9 5 9 ) . - T h e  m o n o t y p i c  g e n e r a  o f  C i c h l i d  f i s h e s  i n  L a k e  V i c t o r i a ,  
P a r t  I I  a n d  a  r e v i s i o n  o f  t h e  L a k e  V i c t o r i a  H a p l o c h r o m i s  s p e c i e s  ( P i s c e s :  
C i c h l i d a e )  P a r t  I I I .  B u l l .  B r i t .  M u s .  ( N a t .  H i s t . ) ,  Z o o l .  5  ( 7 ) ,  1 6 5 - 2 1 8 .  
( I 9 6 0 ) . - A  r e v i s i o n  o f  t h e  L a k e  V i c t o r i a  H a p l o c h r o m i s  s p e c i e s  ( P i s c e s :  
C i c W i d a e )  P a r t  I V .  B u l l .  B r i t .  M u s .  ( N a t .  H i s t . ) ,  Z o o l .  6  ( 4 ) ,  2 2 9 - 2 8 1 .  
- - - - ( I 9 6 2 ) . - A  r e v i s i o n  o f  t h e  L a k e  V i c t o r i a  H a p l o c h r o m i s  s p e c i e s  ( p i s c e s :  
C i c h l i d a e )  P a r t  V .  B u l l .  B r i t .  M u s .  ( N a t .  H i s t . ) ,  Z o o l .  9  ( 4 ) ,  1 4 2 - 2 1 3 .  
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T A B L E  H I - A  B R E A K D O W N  O F  C E R T A I N  C A T C H E S  I N T O  P R E D A T O R Y   
A N D  N O N - P R E D A T O R Y  H a p l o c h r o m i s   
T O P - S E T  B O T T O M - S E T  
H a b i t a t  
P r e d a t o r s  I N o n - P r e d a t o r s  
P r e d a t o r s  1  N o n - P r e d a t o r s  
I  4 2  ( 5 2 % )  3 9  
2 8  ( 9 % )  2 6 8  
2  
7 0  ( 8 4 % )  1 3  4 5  ( 4 2 % )  6 1  
3  1 0 4  ( 3 7  % )  1 7 6  
1 0  ( 4  % )  2 7 8  
3  1 2 6  ( 5 2 % )  1 1 7  2 5  ( I I  % )  1 9 4  
3  
5  ( 7 % )  6 4  
T O T A L S  3 4 2  ( 5 0 % )  3 4 5  
1 1 3  ( I I  % )  8 6 5  
T A B L E  H 2 - B O D Y  D E P T H  A S  P E R C E N T A G E  O F  B O D Y  L E N G T H  F O R  P R E D A T O R Y  
A N D  N O N - P R E D A T O R Y  H a p l o c h r o m i s  
M e a n  b o d y  d e p t h  f o r  e a c h  s p e c i e s  a s  
T y p e  
p e r c e n t a g e  o f  b o d y  l e n g t h  
R a n g e  
M e a n  
P r e d a t o r s  . .  2 6 ' 7 - 3 5 ' 0  
3 0 ' 8  
N o n - P r e d a t o r s  3 1 · 5 - - 4 1 · 5  
3 6 ' 4  
T A B L E  H 3 - A p P R O X I M A T E  S I Z E S  O F  S E X U A L  M A T U R I T Y  O F  P R E D A T O R Y  H a p l o c h r o m i s  
( S T A N D A R D  L E N G T H  I N  M M . )  
G r o u p  S p e c i e s  S i z e  r a n g e  o f  S e x u a l  m a t u r i t y  
s a m p l e  
H .  b a r t o n i  . .  
H .  b a r t o n i  
· .  · .  
1 3 5 - 1 9 5  1 4 0  
H .  b a y o n i  
· .  
· .  
8 2 - 1 5 2  
1 1 0 - 1 2 5  
H .  v i c t o r i a n u s  . .  
· .  
1 1 7 - 1 6 6  B e l o w  1 1 7  
H .  n y a n z a e  
· .  · .  
1 2 6 - 1 7 1  B e l o w  1 2 6  
H .  s e r r a n u s  
· .  
·  .  
1 0 1 - 2 0 5  1 3 0  
I  
H .  l o n g i r o s t r i s  H .  l o n g i r o s t r i s  
· .  
8 4 - 1 4 5  1 0 0  
H .  a r g e n t e u s  . ,  
· .  
N o  d a t a  N o  d a t a  
H .  g u i a r t i  . .  H .  g u i a r t i  
·  .  
H .  p a r a g u i a r t i  
· .  
· .  
8 3 - 1 7 7  
N o  d a t a  
I  
1 0 0  
N o  d a t a  
H .  f J n a c r o g n a t h u s  
H .  f J n a c r o g n a t h u s  
· .  
8 0 - 1 7 4  1 2 5  
H .  m a n d i b u l a r i s  
·  .  
1 3 1 - 1 7 4  B e l o w  1 3 0  
H .  g o w e r s i  
· .  
·  .  
1 4 5 - 2 2 4  1 5 0  
H .  m e n t o  
· .  
·  .  
1 1 3 - 1 7 8  
1 3 5  
H .  s q u a m u l a t u s  
H .  s q u a m u l a t u s  
· .  
N o  d a t a  N o  d a t a  
H .  e s t o r  
· .  · .  
1 4 1 - 1 7 0  B e l o w  1 4 0  
H .  d e n t e x  
· .  · .  
9 1 - 1 5 9  1 2 0  
H .  p e r c o i d e s  
H .  p e r c o i d e s  "  
H .  p l a g i o s t o f J n a  
· .  
· .  
6 7 - 9 3  
6 9 - 1 4 7  
B e l o w  7 5  
1 1 0  
H .  p e l l e g r i n i  
· .  
· .  
7 1 - 1 0 4  B e l o w  7 0  
H .  f i a v i p i n n i s  
H .  j l a v i p i n n i s  . .  
· .  
6 9 - 1 5 6  
1 1 5  
H .  c a v i f r o n s  
H .  c a v i f r o n s  
· .  · .  
1 0 8 - 1 9 5  
1 3 5  
7 2  
I '  
~ 
)  
[ I  
I I  
I  
TABLE H4-ApPROXIMATE SIZES OF SEXUAL MATURITY OF NON-PREDATORY Haploch-
romis (STANDARD LENGTH IN MM.) 








· . · . 
46-90 No data 
H. nigricans 
· . · . 
49-94 53 
H. nuchisquamulalus .. 83-113 No data 
Fry-eaters 
· . · . 
H.obesus 
·. · . 
71-170 85 




· . · . 
63-163 105 
H. cryplodon 
· . · . 92-130 Below 92 
H. microdon 
· . · . 





















· . · . 
82-136 100 
H. oblusidens .. 60-114 90
· . 
H. humilior 
· . · . 
65-90 Below 65 
H. chiloles 
· . · . 
H. chi/oles 
· . · . 
70-148 80 
H. marlini 
· . · . 
H. marlini 
· . · . 
59-104 80 
General A 
· . · . 
H. plagiodon 
· . · . 






63-120 No data 
General B 
· . · . H. lacrimosus · . 66-97 Below 66 
H. pallidus 
· . · . 
43-74 Below 50 
H.macrops 
· . · . 
66-91 73 
H. cinereus 
· . · . 
71-81 Below 70 
General C. 
· . 




· . · . 
100-123 Below 106 
Monotypics .. 
· . ASlaloroechromis · . 20-163 97 
Hoploli/apia 
· . · . 





A P P E N D I X  I  
T H E  P O S S m L E  R O L E  O F  M A R G I N A L  L A G O O N S  A N D  B E A C H E S   
I N  T H E  I M P R O V E M E N T  O F  T H E  Q U A N T I T Y  O F  T l L A P l A   
S T O C K S  I N  L A K E  V I C T O R I A   
B y  R .  L .  W E L C O M M E  
I N T R O D U C T I O N  
S i n c e  1 9 6 2  t h e  l e v e l  o f  t h e  L a k e  V i c t o r i a  h a s  i n c r e a s e d  b y  o n e  m e t r e  o v e r  t h e  
p r e v i o u s  h i g h e s t  r e c o r d  ( \ ,  2 ) .  T h e  e f f e c t s  o f  t h i s  r i s e  w i t h i n  t h e  l a k e  h a v e  b e e n  
m o s t  o b v i o u s  o n  t h e  s h a l l o w  m a r g i n a l  w a t e r s  w h e r e  t h e  i n u n d a t i o n  o f  t h e  p r e v i o u s  
l a k e  s h o r e  h a s  p r o d u c e d  a  s e r i e s  o f  b e a c h e s  o r  l a g o o n s .  I n  s u c h  p l a c e s  o p e n  w a t e r  
h a s  r e p l a c e d  w h a t  w e r e  e i t h e r  a r e a s  c h o k e d  w i t h  a q u a t i c  v e g e t a t i o n  o r  w e r e  d r y  
l a n d .  I n  t i m e  s o m e  o f  t h e s e  p l a c e s  m a y  b e c o m e  o v e r g r o w n  o n c e  m o r e  a n d  i n  f a c t  
i n  t h e  t h r e e  y e a r s  o f  t h e i r  e x i s t e n c e  t h e y  h a v e  a l r e a d y  b e c o m e  p a r t l y  w e e d - c o v e r e d  
i n  s o m e  i n s t a n c e s .  T h i s  p e r i o d ,  t h e r e f o r e ,  i s  a  t r a n s i t o r y  p h a s e  i n  t h e  l a k e ' s  h i s t o r y  
b u t  o n e  t h a t  p o i n t s  a  w a y  t o w a r d s  s o m e  a r t i f i c i a l  i m p r o v e m e n t s  o f  t h e  q u a n t i t y  
o f  T i l a p i a  s t o c k s  i n  L a k e  V i c t o r i a .  
T H E  L A K E  B E A C H E S  
T h e  s h o r e s  o f  L a k e  V i c t o r i a  a r e  o f  s e v e r a l  t y p e s  i n c l u d i n g  t h o s e  s h a l l o w  
s h e l v i n g  a r e a s  t h a t  m a y  b e  t e r m e d  b e a c h e s .  T h e s e  b e a c h e s  s h o w  m u c h  v a r i a t i o n  
i n  m o r p h o l o g y  i n c l U d i n g  d i f f e r e n c e s  i n  t y p e  o f  b o t t o m ,  s l o p e ,  d e g r e e  o f  s h e l t e r  
a n d  v e g e t a t i o n  c o v e r .  A t  o n e  e n d  o f  t h i s  r a n g e  i s  f o u n d  t h e  e x p o s e d ,  s t e e p l y  
s l o p i n g  s a n d  o r  r o c k  s h o r e  a n d  a t  t h e  o t h e r  t h e  v e r y  ~heltered a n d  s h a l l o w  m u d -
b o t t o m e d  a r e a s .  C o r r e s p o n d i n g  t o  t h i s  m o r p h o l o g i c a l  d i v e r s i t y  a r e  d i f f e r e n c e s  i n  
t h e  h y d r o l o g y  w h i c h  a r e  b a s e d  p r i n c i p a l l y  o n  t h e  c a p a c i t y  o f  t h e  b e a c h  t o  p r o d u c e  
t h e r m a l  g r a d i e n t s  b e t w e e n  s h a l l o w  a n d  d e e p  e n d s .  T h u s  a  c l a s s i f i c a t i o n  o f  b e a c h e s  
m a y  b e  m a d e  i n t o  ( a )  G r a d i e n t :  i . e .  t h o s e  b e a c h e s  w h i c h  w i l l  s u p p o r t  a  t h e r m a l  
g r a d i e n t  f o r  a t  l e a s t  p a r t  o f  t h e  d a y ,  a n d  ( b )  N o n - G r a d i e n t ;  t h o s e  b e a c h e s  w h i c h  
w i l l  n o t  s u p p o r t  a  t h e r m a l  g r a d i e n t  a t  a l l .  A l t h o u g h  N o n - G r a d i e n t  b e a c h e s  s h o w  
c o n s i d e r a b l e  s i m i l a r i t y  i n  t h e i r  h y d r o l o g y  w i t h  t h a t  o f  t h e  l a k e ,  t h e  G r a d i e n t  
b e a c h e s  s h o w  m u c h  v a r i a t i o n ,  m a i n l y  i n  t h e i r  d i s s o l v e d  o x y g e n  c o n c e n t r a t i o n s  
w h i c h  a r e  u s u a l l y  a s s o c i a t e d  w i t h  s p e c i f i c  t y p e s  o f  b o t t o m  a n d  v a r y i n g  d e g r e e s  o f  
e x p o s u r e .  B y  t h i s  m e a n s  i t  i s  p o s s i b l e  t o  s e p a r a t e  t h e  G r a d i e n t  b e a c h e s  t h e m s e l v e s  
i n t o  h a r d - b o l l o m e d  a r e a s  w i t h  a  m o d e r a t e  d e g r e e  o f  e x p o s u r e ,  h a v i n g  h i g h  d i s -
s o l v e d  o x y g e n s  ( D . O . s )  a n d  s o f t - b o t t o m e d  a r e a s  w i t h  n o  e x p o s u r e ,  o f t e n  w i t h  
e x t r e m e l y  l o w  D . O . s .  I n t e r m e d i a t e  t y p e s  a l s o  e x i s t  a n d  t h e y  a l l  h a v e  i n  c o m m o n  
a n  e x t r e m e  s h a l l o w n e s s .  
T h e s e  G r a d i e n t  b e a c h e s  a r e  o f  g r e a t  i m p o r t a n c e  t o  t h e  y o u n g  o f  a l l  t h e  T i l a p i a  
s p e c i e s  p r e s e n t  i n  L a k e  V i c t o r i a .  A s  f i s h  o f  t h i s  g e n u s  h a v e  a  c o n s i d e r a b l e  r e s i s -
t a n c e  t o  h i g h  t e m p e r a t u r e s  ( 3 )  t h e y  a r e  a b l e  t o  i n h a b i t  t h e  w a r m  w a t e r s  p r e s e n t e d  
b y  t h e s e  h a b i t a t s .  O t h e r  f i s h ,  e s p e c i a l l y  t h o s e  o f  t h e  g e n u s  H a p l o c h r o m i s ,  w h o s e  
t h e r m a l  r e s i s t a n c e  i s  l o w e r ,  a r e  e f f e c t i v e l y  b a r r e d  f r o m  t h e s e  r e g i o n s  w h i l e  
G r a d : e n t  c o n d i t i o n s  e x i s t .  O n  N o n - G r a d i e n t  b e a c h e s  i t  h a s  b e e n  o b s e r v e d  t h a t  
m o s t  T i l a p i a  f r y  w e r e  e x c l u d e d  b y  t h e  p r e s e n c e  o f  t h e  a g g r e s s i v e  H a p l o c h r o m i s .  
A s  t h e  y o u n g  T i l a p i a  a n d  t h e  a d u l t  f i s h  o f  t h e  H a p l o c h r o m i s  o b l i q u i d e n s /  
H .  l i v i d u s  g r o u p  s h a r e  t h e  s a m e  f o o d ,  i . e .  e p i p h y t i c  d i a t o m s  ( 4 ) ,  a n d  a s  t h e  
H a p l o c h r o m i s  a r e  l a r g e r  a n d  m o r e  p u g n a c i o u s ,  i t  i s  o b v i o u s l y  o f  g r e a t  a d v a n t a g e  
t o  t h e  T i l a p i a  t o  b e  a b l e  t o  c o l o n i z e  a n  a r e a  t h a t  i s  f r e e  o f  t h e s e  c o m p e t i t o r s .  
I n  a d d i t i o n  i t  h a s  b e e n  n o t e d  i n  l a b o r a t o r y  t e s t s  o n  T i l a p i a  s p e c i e s  ( 5 )  t h a t  b o t h  
t h e  s u r v i v a l  r a t e  a n d  t h e  g r o w t h  r a t e  w e r e  i n c r e a s e d  w h e n  t h e  f i s h  w e r e  k e p t  a t  
m o d e r a t e l y  h i g h  t e m p e r a t u r e .  
7 4  
The flooding of the new beaches by the rise in lake levd was followed by a 
wave of colonization by young Tilapia and a similar influx may be observed 
whenever shallow areas with thick aquatic vegetation are artificially cleared for 
boat landings, etc. It has been possible on certain beaches to make some estimates 
of population by the tag-and-return method; figures varying between ten to fifteen 
fish per square metre of beach have been thus obtained. However, as only the 
innermost fringe of the shore is colonized to any extent, it is probably more 
convenient to consider the number of fish per metre of shore line; on the beaches 
examined this calculation gave results of about 250 fish per metre. In other words, 
250,000 fish below 9 em. standard length are present per kilometre of suitable 
lake shore at anyone time. Beaches with a very shallow slope are, however, 
obviously more productive than those of steeper slope as the area of warm water, 
and hence the area of colonization, extends farther from the water's edge. 
To some extent the young of the various Tilapia species differ in their ecological 
requirements. Thus while T. zillii and to a lesser degree' T. variabilis can exploit 
hard-bottomed, often moderately exposed areas, T. esculenfa and T. leucosf;cfa 
are dependent on the sheltered mud-bottomed beaches. 
Survival of the young Tilapia on these Gradient beaches, as observed from the 
decline in numbers with increasing length of fish, is at least 50 per cent up to the 
6 em. length class (standard length) and 10 per cent up to the 8 em. length class. 
It is likely that the actual survival is considerably higher as the young Tilapia 
begin to leave the beach in search of other habitats at around the 6 em. class. 
With the lake at its previous low level comparatively few suitable areas existed 
for use as nursery grounds for the juvenile Tilapia spp., and if the present high 
level persists such new nursery areas as have been made by the increase will 
slowly be lost by silting with mud and over-growth with aquatic vegetation. As a 
measure to improve the survival of Tilapia fry, such Gradient beaches as exist at 
this time could be cleared and kept clear of the encroaching aquatic vegetation. 
As a further measure artificial beaches could be constructed in the otherwise 
useless ground that in most places fringes the lake. Ideally such places should 
measure several square metres in surface area and should be not more than 10 em. 
in depth; there should be some degree of shelter either by siting the beach on a 
sheltered shore or by the erection of some type of barrier to wave action. 
THE LAGOONS 
The second effect of increased level on the lake margins has been the produc-
tion of lagoons. These are of two main types: the papyrus lagoon, where the 
rising water has flooded low-lying ground behind the thick papyrus fringe, and 
secondly, drowned-forest lagoon, where the marginal forest has become inundated 
and the trees killed. These two areas are similar in their chemical composition; 
with moderate dissolved oxygen tensions of between 2-4 p.p.m., a conductivity of 
about 500 m.mhos. and a pH of 7.2 to 7.4. Some at least of the lagoons show a 
nocturnal reGuction in dissolved oxygen as has been described for some dams in 
Uganda (5). Generally the water is between 0.5-2.5 metres deep in the forest 
lagoons, although the level fluctuates with that of the lake. The bOltom is usually 
mud and there is much variation in surface area; pools of up to 1 hectare are 
common in the case of the papyrus lagoons and the pools of the drowned-forest 
lagoons are sometimes up to ten times more extensive. The structure of the two 
types of lagoons are different; in the papyrus lagoon there is a central relatively 
deep mass of clear water surrounded by grass swamps and shallower pools, but 
the forest lagoons lack the grass swamp fringes and are mainly choked with dead 
wood. 
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T h e  n u m b e r  o f  f i s h  s p e c i e s  r e c o r d e d  f r o m  a n y  p a r t i c u l a r  l a g o o n  d e p e n d s  o n  i t s  
d e g r e e  o f  i s o l a t i o n  f r o m  t h e  l a k e ;  t h e  f a r t h e r  a w a y  t h e  l a g o o n  t h e  f e w e r  s p e c i e s  
p r e s e n t .  O f  t h e s e  f i s h  s p e c i e s ,  o n l y  t h o s e  o f  t h e  g e n u s  T i l a p i a  a r e  p r e s e n t  a t  s u f f i -
c i e n t  s i z e  a n d  q u a n t i t y  t o  b e  e c o n o m i c a l l y  i m p o r t a n t .  O f  t h e  s i x  s p e c i e s  o f  T i l a p i a  
a t  p r e s e n t  i n  t h e  l a k e ,  a l l  h a v e  b e e n  f o u n d  i n  l a g o o n s ,  a l t h o u g h  i n  v a r y i n g  
q u a n t i t i e s ,  b u t  T .  l e u c o s t i c t a  u s u a l l y  c o n t r i b u t e s  b e t w e e n  5 0  t o  9 0  p e r  c e n t  b y  
n u m b e r  o f  t h e  a d u l t  c a t c h .  T h e  q u a n t i t i e s  o f  t h e  a d u l t s  o f  o t h e r  s p e c i e s  v a r y  
d e p e n d i n g  u p o n  t h e  c h e m i c a l  n a t u r e  o f  t h e  l a g o o n  a n d  i t s  i s o l a t i o n  f r o m  t h e  l a k e .  
I n  w a t e r s  o f  l o w  d i s s o l v e d  o x y g e n  c o n c e n t r a t i o n s  n e a r  t h e  l a k e ,  T .  e s c u l e n t a  i s  
c o m m o n ,  w h e r e a s  i n  b e t t e r  a e r a t e d  p l a c e s  T .  n i l o t i c a  a n d  T .  z i l l i i  a r e  a l s o  f o u n d ;  
T .  v a r i a b i l i s  i s  g e n e r a l l y  a b s e n t  i n  b o t h .  I n  m o r e  i s o l a t e d  w a t e r  T .  l e u c o s t i c t a  i s  
t h e  o n l y  s p e c i e s  f o u n d .  
T h e  s i t u a t i o n  r e g a r d i n g  t h e  y o u n g  T i l a p i a  i s  s o m e w h a t  d i f f e r e n t  f r o m  t h a t  
d e s c r i b e d  a b o v e  f o r  t h e  a d u l t s ,  a s  t h e  j u v e n i l e s  o f  T .  l e u c o s t i c t a .  T .  n i l o t i c a  a n d  
T .  e s c u l e n t a  ( s t a n d a r d  l e n g t h  3 - 9  e m . )  a r e  t o  b e  f o u n d  i n  r o u g h l y  e q u a l  p r o -
p o r t i o n s  i n  m o s t  a r e a s ,  a l t h o u g h  i n  t h o s e  a r e a s  w i t h  a  m a r k e d  o x y g e n  l a c k  
T .  n i l o t i c a  i s  a t  t h e  p r e s e n t  t i m e  r a r e  o r  e n t i r e l y  a b s e n t .  P o p u l a t i o n s  o f  t w o  t o  
t h r e e  j u v e n i l e  f i s h  ( m a x i m u m  l e n g t h  8 . 6  e m . ,  m i n i m u m  l e n g t h  3 . 3  e m . ,  m e a n  
5 . 8  e m . )  p e r  s q u a r e  m e t r e  h a v e  b e e n  r e c o r d e d  f r o m  s o m e  s h a l l o w  p o o l s .  
T o  e l u c i d a t e  m o r e  f u l l y  t h e  r o l e  o f  t h e  l a g o o n  i n  t h e  e c o l o g y  o f  t h e s e  s p e c i e s ,  
w e  s h a l l  h a v e  t o  c o n s i d e r  e a c h  i n d i v i d u a l l y .  
T .  l e u c o s t i c t a  
S h o r t l y  a f t e r  t h e  o r i g i n  o f  t h i s  t y p e  o f  e n c l o s e d  w a t e r  i n  1 9 6 3  l a r g e  q u a n t i t i e s  
o f  T .  l e u c o s t i c t a  f r y  b e g a n  t o  a p p e a r  i n  t h e  f l o o d e d  g r a s s  f r i n g e s .  A  p o p u l a t i o n  o f  
a d u l t  f i s h e s  a l s o  a p p e a r e d  b u t  a t  t h a t  t i m e  o n l y  c o m p r i s e d  a b o u t  1 0  p e r  c e n t  b y  
n u m b e r  o f  t h e  f i s h  i n  t h e  l a g o o n .  T h e s e  a d u l t  T .  l e u c o s t i c t a  s h o w e d  t h e  s y m p t o m s  
o f  a  s t u n t e d  p o p u l a t i o n ;  a l l  t h e  f i s h  b e i n g  m a t u r e  b y  8 . 7  e m .  s t a n d a r d  l e n g t h .  
A t  p r e s e n t  t h e  a d u l t  T .  l e u c o s t i c t a  p o p u l a t i o n  i n  t h e  p a p y r u s  l a g o o n s  c l o s e  t o  t h e  
l a k e  c o m p r i s e  a b o u t  5 0  p e r  c e n t  b y  n u m b e r  o f  t h e  t o t a l  f i s h  p o p u l a t i o n ,  r e p r e -
s e n t i n g  9 3  p e r  c e n t  o f  t h e  t o t a l  T i l a p i a ,  a n d  i n  l a g o o n s  i s o l a t e d  f r o m  t h e  l a k e  b y  
a  g r e a t e r  d e p t h  o f  p a p y r u s  i s  v i r t u a l l y  t h e  o n l y  s p e c i e s  p r e s e n t .  I n  t h e  f o r e s t  
l a g o o n s  t h e  s p e c i e s  o n l y  r e p r e s e n t s  s o m e  4 3  p e r  c e n t  o f  t h e  t o t a l  T i l a p i a .  T h e  
m a j o r i t y  o f  t h e  m a l e s  c o m m e n c e  b r e e d i n g  a t  a r o u n d  2 0  e m .  ( s t a n d a r d  l e n g t h )  i n  
f o r e s t  l a g o o n s ,  i n l e t s  a n d  p a p y r u s  l a g o o n s  c l o s e  t o  t h e  l a k e .  A n  i n c r e a s i n g  d e g r e e  
o f  s t u n t i n g ,  a s  r e p r e s e n t e d  b y  m a t u r a t i o n  s i z e ,  h a s  b e e n  f o u n d  i n  t h o s e  l a g o o n s  
f a r t h e r  s e p a r a t e d  f r o m  t h e  l a k e .  
T h e  d i s t r i b u t i o n  o f  i n d i v i d u a l  T .  l e u c o s t i c t a  i n  t h e  l a g o o n  s y s t e m  i s  a l s o  o f  
i n t e r e s t  i n  t h a t  t h e  m a l e s  a n d  t h e  f e m a l e s  a b o u t  t o  b r e e d  o c c u p y  t h e  d e e p  c e n t r a l  
a r e a s ,  w h i l e  t h e  b r o o d i n g  f e m a l e s ,  i m m a t u r e  m a l e s  a n d  j u v e n i l e  f i s h  o c c u p y  t h e  
s h a l l o w e r  p o o l s ,  a n d  t h e  f r y  t h e  f l o o d e d  g r a s s  f r i n g e s .  T h e  h i g h  n u m b e r s  o f  r i p e  
m a l e  f i s h  o f  l a r g e  u n i f o r m  s i z e  f o u n d  i n  s o m e  o f  t h e s e  d e e p e r  a r e a s  m a y  i n d i c a t e  
t h a t  s o m e  m a l e  f i s h  a r e  m i g r a t i n g  i n t o  t h e  l a g o o n  f o r  b r e e d i n g  p u r p o s e s .  
T .  n i l o t i c a  
O r i g i n a l l y  p r e s e n t  a t  l e s s  t h a n  1  p e r  c e n t  o f  t h e  c a t c h  i n  1 9 6 3 ,  t h i s  s p e c i e s  
h a s  b e e n  i n c r e a s i n g  i n  n u m b e r  d u r i n g  1 9 6 5 .  T h e  a d u l t s ,  o f t e n  o f  l a r g e  s i z e  ( o v e r  
1 . 5  k g . ) ,  a r e  f o u n d  i n  t h e  d e e p e r  p a r t s  o f  t h e  m a i n  l a g o o n  a n d  s t i l l  o n l y  c o n t r i b u t e  
a b o u t  2  p e r  c e n t  o f  t h e  c a t c h .  T h e  j u v e n i l e s  a r e  c o n f i n e d  t o  t h e  s h a l l o w e r  a r e a s  
o f  p a p y r u s  l a g o o n s  a n d  h e r e  c o m p r i s e  u p  t o  5 0  p e r  c e n t  i n  b e t t e r  a e r a t e d  a r e a s .  
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T. esculenta 
Juveniles of this species have always been plentiful in papyrus lagoon areas but 
very few individuals remain in the lagoon after reaching 10 cm. (standard length). 
As far as can be seen at present, the species is absent as young fish from the 
crowded forest area although adults have been found there and comprise up to 
8 per cent of the Tilapia population. 
T. zillii 
T. zillii and some individuals identified as T. melanopleurQ have been found 
especially in the better aerated pools and shallow inlets of the;: lake. These species 
are particularly prominent in the drowned-forest lagoons, where they form up to 
60 per cent of the total adult Tilapia; in the papyrus lagoons, however, they rarely 
exceed 20 per cent of the adults. 
Both T. nilotica and T. esculenta would appear to migrate away from the 
lagoons at about 10 cm. and indeed large catches of 10-15 cm. Tilapia esculenta 
are common just off the lakeward side of the papyrus fringe. Commercial catches 
have shown that relatively large numbers of T. leucosticta adults (8 per cent of 
the catch by numbers) can be caught in similar areas and T. zillii have comprised 
up to 31 per cent of the catch. 
Some difference in the fish populations of the two types af lagoon may there-
fore be seen to occur. The papyrus lagoons are inhabited principally by the 
juveniles of T. lel/costicta, T. nilotica and T. esculenta and tho;: adults of T. leucos-
ticta. The forest lagoons, on the other hand, hold a large population of adult 
T. zillii and T. leucosticta. The absence of juvenile fish in the forest lagoons may 
be due to the lack of suitable grass swamps to act as nurseries. 
It has been possible to carry out some preliminary population estimates for one 
papyrus lagoon and the results indicate a high standing crop of fish. From calcu-
lations of the number of fish caught in the swept area of the seine-net a figure of 
about 4,800 fish of over 2 cm. per hectare has been deduced (assuming 100 per 
cent gear efficiency). Figures obtained by the tagging-and-recapture method are 
much higher (7,600 fish per hectare), but as emigration or perhaps mortality may 
account for some of the tagged fish, less reliance can be placed upon this estimate. 
As the mean weight of the' fish sampled was 212 gm., a biomass of about 1 metric 
ton per hectare is possible. 
CROPPING AND ARTIFICIAL MANAGEMENT 
The possibilities of cropping these areas are at present being investigated as 
are also the effects of the habitat improvement by swamp clearance and feeding 
with vegetable refuse. Fishing with one length of 25 metre (made up) each of 
102 mm. and 115 mm. gill-nets in a forest lagoon gave the following figures at 
first setting: 19 fish (mean weight 490 gm.) in the 115 mm. net and 24 fish (mean 
weight 350 gm.) in the 102 mm. net. In another setting of six 7.7 mm. nets in a 
different lagoon, 31 fish per net of mean weight 300 gm. were caught. Experiments 
are in progress to determine the maximum frequency of fishing that does not 
damage the fish in theso;: lagoons. 
It is noticeable that in those lagoons close to the lake T. leucosticta grows to 
a large size and does not runt. This may be attributed in part to:-
(i) The spatial separation of the immature fish, fry and females from the males 
by differences in their choice of habitat. 
(ii) The possibility of emigration from the lagoons when the population density 
rises too high. 
(iii) The immigration of large male fish from the lake. 
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I t  a l s o  s e e m s  h i g h l y  p r o b a b l e  t h a t  t h e  l a r g e r  m a l e s  p r e s e n t  i n  t h e  l a g o o n s  
s u p p r e s s  b r e e d i n g  i n  t h e  s m a l l e r  b u t  p o t e n t i a l l y  m a t u r e  i n d i v i d u a l s  b y  a g g r e s s i v e l y  
p r e v e n t i n g  a c c e s s  t o  s u i t a b l e  b r e e d i n g  t e r r i t o r i e s .  T h i s  i s  i n d i c a t e d  b y  a n  i n c r e a s e  
i n  t h e  m i n i m u m  b r e e d i n g  s i z e  o f  i n d i v i d u a l  f i s h  o f  t h e  p o p u l a t i o n  o v e r  t h e  l a s t  
t w o  y e a r s .  
T h e  m i g r a t i o n  i n t o  t h e  l a g o o n s  f r o m  e i t h e r  a d j a c e n t  l a g o o n s  o r  t h e  l a k e  c a n  
o c c u r  a s  s h o w n  b y  t h e  r e p o p u l a t i o n  o f  a  s m a l l  p o n d  t h a t  w a s  p r e v i o u s l y  c o m p l e t e l y  
c r o p p e d .  S e v e r a l  s u b s e q u e n t  f i s h i n g s  c a r r i e d  o u t  p r o d u c e d  a  q u a n t i t y  o f  f i s h  w h i c h  
m a d e  e q u i v a l e n t  t o  a  r e p l a c e m e n t  r a t e  o f  b e t w e e n  f i f t e e n  t o  t w e n t y  f i s h  p e r  d a y .  
T h e  i m p o r t a n c e  o f  t h e s e  l a g o o n s  i n  t h e  e c o l o g y  o f  T i l a p i a  s p e c i e s  i s  t w o - f o l d .  
F i r s t ,  t h e s e  a r e a s  a p p e a r  t o  p r o d u c e  a  r e l a t i v e l y  h i g h  s t a n d i n g  c r o p  o f  a d u l t  f i s h  
t h a t  i s  s u i t a b l e  f o r  e x p l o i t a t i o n  o n  t h e  d o m e s t i c  l e v e l  o r  p e r h a p s  c o m m e r c i a l l y  i f  
p r o p e r l y  c o n t r o l l e d .  S e c o n d l y ,  p a r t s  o f  t h e  p a p y r u s  l a g o o n  s y s t e m ,  n a m e l y  t h e  
s h a l l o w e r  p o o l s  a n d  g r a s s  f r i n g e s ,  p l a y a  v e r y  s i g n i f i c a n t  p a r t  i n  t h e  r e p r o d u c t i v e  
p r o c e s s  o f  s e v e r a l  T i l a p i a  s p e c i e s  i n  t h a t  t h e y  a c t  a s  n u r s e r i e s .  T h e  n u r s e r i e s  o f  
t h e  l a g o o n s  a s  w e l l  a s  t h o s e  o f  t h e  l a k e  b e a c h e s  a r e  p a r t i c u l a r l y  i m p o r t a n t  i n  t h a t  
t h e r e  i s  l i t t l e  c o m p e t i t i o n  a n d  m u c h  f o o d ,  a n d  h e n c e  a  h i g h  s u r v i v a l  r a t e  o f  
T i l a p i a .  
T o  t h i s  e n d  i t  i s  i m p o r t a n t  t h a t  e x i s t i n g  l a g o o n s  a n d  s h a l l o w  g r a s s  s w a m p s  
s h o u l d  b e  c l e a r e d  a n d  m a i n t a i n e d  c l e a r  o f  v e g e t a t i o n .  L a t e r ,  i f  t h e  n e e d  a r i s e s ,  
a r t i f i c i a l  l a g o o n s  c o u l d  b e  c r e a t e d  b y  e x c a v a t i o n ,  b y  c l e a r i n g  t h e  p a p y r u s  m a s s  
o r  b y  c l o s i n g  o f f  s h a l l o w  i n l e t s  b y  b u n d s .  
F i n a l l y  i t  m u s t  b e  e m p h a s i z e d  t h a t  e x p e r i m e n t s  w i t h  t h e s e  a r e a s  h a v e  o n l y  
r e a c h e d  t h e  i n i t i a l  s t a g e s  a n d  n o  d o u b t  t h e  p i c t u r e  w i l l  h a v e  t o  b e  m o d i f i e d  a s  
m o r e  i s  k n o w n .  F o r  i n s t a n c e  f u r t h e r  c h a n g e s  m a y  b e  e x p e c t e d  i n  t h e  l a k e  l e v e l  
i n  f u t u r e  a n d  i n  t h e  e c o l o g y  o f  t h e  i n t r o d u c e d  s p e c i e s  o f  T i l a p i a  a s  t h e y  i n c r e a s e  
t h e i r  n u m b e r s .  
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o f  t h e  v a r i a t i o n s  i n  t h e  l e v e l  o f  L a k e  V i c t o r i a .  E a s t  A f r i c a n  M e t e o r o l o g i c a l  
D e p a r t m e n t ,  N a i r o b i .  ( M i m e o g r a p h e d . )  
W E L C O M M E ,  R .  L .  ( 1 9 6 4 ) . - T h e  h a b i t a t s  a n d  h a b i t a t  p r e f e r e n c e s  o f  t h e  y o u n g  o f  
L a k e  V i c t o r i a  T i l a p i a  ( P i s c e s :  C i c h l i d a e ) .  R e v .  Z o o ! '  B o t .  A f r . ,  7 0  ( 1 - 2 ) ,  1 - 2 8 .  
G R E E N W O O D ,  P .  H .  ( l 9 5 6 ) . - A  r e v i s i o n  o f  t h e  L a k e  V i c t o r i a  H a p l o c h r o m i s  s p e c i e s  
( p i s c e s :  C i c h l i d a e ) ,  P a r t  I .  B u l l .  B r i t .  M u s .  ( N a t .  H i s t . ) ,  Z o o ! . ,  4  ( 5 ) ,  2 2 5 - 2 4 4 .  
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